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ANATOMICAL AND PHYSIOLOGICAL 

« 

COMMENTARIES. 


Introdibvtorii Ohm'vations on a VHat Prmdpkr 

So rnudi ini]X)rUnicc lias b(*cn recently attached to 
inquiries respecting a Principle of Life, and the opi- 
nions maintained by different individuals have been so 
much at variauci'* that an impartial consideration of 
this subject may form no unfitting introduction to a 
scries of Physiologictil Essays. In the following re- 
marks upon a \ ital Princip'le, I make indeed little pfe- 
tensiou to mn elty, as the reflections of several of my 
friends have led them to adopt conclusions similar to 
my own ; but I am inclined, on this account, to hope 
that what I advance will bear the test of candid cx- 
amination. 

In every exiynjile of rigorous jfliilosophizing, the 
terms Princi[)]e, Law, Property, arc used indifferently, 
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and are intended to express some general fact : thus it 
is equally correct to speak of the law, or the principle', 
or the property of gravitation; by£^c?acli of whicli ex- 
pressions one and tlic same general fact is alone im- 
plied, viz. that all bodies are attracted tov^ards caeli 
other in the ratio of their masses, and witJi forces in- 
creasing, as the squares of thei^ distances decrease. 
Such Laws, Principles, or Propertaes, arc ascertained 
• by a cautious induction of particular instances, whereby 
it is rendered evident, that the fact holds good under 
every conceivable variety of circumstances. Philo- 
sophical principles, which have been thus established, 
are in their nature incontrovertible, though they r(‘- 
main liable to l/e merged in expressions still more 
general. I know of no general fact in Physiology 
better calculated to illustrate the j)reccding t>b.scrva- 
tion.s, than that law of vision, which relates to our see- 
ing such objects creel, as under ordinary circumstances 
are painted ujion the retina reversed. 

It may be remarked, as a corollary to the preceding 
statement, that, when all the phenomena of any science 
shall be contained under one expression, or in other 
w6rd8, when there shall he discovered in any science 
a law or yirinciple, from wliich all its facts shall be syn- 
thetically deduciblc, that particular science will admit 
of no lurther improvement by the human intellect. 

But the term Principle is sometimes employed with 
a looser moaning, in cfises where rigorous laws have 
not been ascertained ; thus, it is noj imcominon to 
s})cak of a principh' of electricity, or of magnetism : in 
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these and similar instances, the term seems merely to 
denote what is conjectured to^be the common circum- 
stance, cliaracteriifing the pherK>mena, to which it re- 
lates, and marks the want of those well-defined laws, 
of which 4t is the temporary substitute. 

I believe tliat no other meaning can be attached to 
the word principle, Whenever employed in relation to 
the facts ol' natural philosophy, tl)an one of the two 
above explained : if 1 am right in this supposition," 
there will be no dilficiilty in deciding, in which of these 
two meanings the word is used in -the ex])ressioii, a 
vital principle. Nc) one, 1 suspect, will venture to 
admit that all the jihenomena of life are accuralcly 
understood; yet without this previous admission, they 
cannot be referred to a principle or law of the first 
kind, which I described. It is well known, indeed, 
that of the 'sital phenomenli, which are best under- 
stood, there exist several classes, so thoroughly distinct 
in kind, as to render it extremely improbable, that a 
single law will etvr be disccjvered comprehending the 
whole. If, again, it be granted, that in the instance 
before us, the word is used in its looser meaning, no- 
thing, I conceive, is wanting to prove the trivial nature 
of all discussions respecting tlfe existence of “ a Prin- 
ciple of Lifi'.’’ 

It will probably occur to the reader, in confirmation 
of what I liavc^ advanced, that the advocates of a vital 
ptinciple have their strongest ground in those cases, 
the phenomena ol whicli are more than usually ob- 

• * , j{ 2 



sciire ; as >vhcii they cletaiJ the vital pheiioiiiena of the 
seed or egg, before the' developciiient of the piant or 
animal begins: the truth, in this i^^istancc, is siiny)ly 
this; Mc are too slightly aeqiiaintell with tise pheno- 
mena in question, to be able to reduce them vo general 
laws. 

But in the economy of grown ])lants and animals 
we certainly have (jbtained glimpsej# ol‘ those properties 
•or princi])les, wliich are the legitimate objects ol‘ philo- 
sophical inc[uiry. It is indeed mortifying to confess, 
that in no one important instance is our knowledge of 
a vital law complete', and that it is even ]iossible, that a 
more successful research may show', that all f)tir })resent 
conclusion.T «iie erroneous; still it is interesting to trac(' 
any thing like an a))proximation to inductive })rincijiles 
in Physiology. 

The law^ the most remarked, if not the most ex- 
tensively prevalent, in living bodies, is, that certain 
textures, which are generally fibrous, when existing 
- within a certain range of leiiqteraturt, and uiuler other 
conditions more or less accurately defiuetl, w ill, if ex- 
cited by certain agents, or as the mere result of tlieir 
sti ucture, sudCienly contract themselves in one dimen- 
sion, if not mechanically prevented, and that the pre- 
ceding change naturally alternates with the relaxed 
state of the texture. To this principle, as it is found 
in the muscular fibre of living animals, Haller gave 
the name of Irritability ; and the same term may he 
applied, till some reason he showm to the contrai y, to 



similar plicnornena occurring ii^ other textures, whether 
animal or vegetable. 

A second property is that, by which solids and fluids 
are decornposed in living bodies:^ tins })roccss is un- 
questionably analogous to chemical conversion ; but it 
seems trifling to give, the general tact a name, whetlicr 
organic affinity or any other, till the conditions, under 
which it occurs, be more exactly defined. 

Sensibility and the other mental properties are satis- 
laclorily traced in those animals only, which possess 
nervons .systians; with certain conditions of these 
organs the mental properties seem closely connect(*d ; 
hut on this head very little Is knoum wit!) certainty. 

This slight notice of what seem to constitute our 
nearest approaches to ])hil()so])hi<*al laws of life, will 
serve to iiluslrate tlie yet backward state of Pliv- 
siologv, aiul at the same time to ])oint out definite and 
legiliniale sii])jects of iiKjuiry. Ifichat indeed was the 
first, who saw^ dlslinctlv, that Physiology admitted of 
rigorous piineiples, yet he faikkl in his attempt to 
elucidate them. As I am not aware that fftiy in- 
dividual has pointed out tlje errors of ^^iehat’s systtjjn 
of vital p.roperlies, I wall slatt^ stiine objections to it, 
winch have doubde^s occurreil to nuiiiy. 

Nature,” says llichiit, ‘‘ lias endow'cd each part of* 
a plant with tin* fiu uUy of being sensible to the iiii- 
j)ression of tho.V Huids, witli which its fibres arc in 
contact, and willi the power of reacting insensibly 
iqion them, so as to proipote their transmission. 1 
call these luo fanltles, the one, the organic sensi- 



bility, the other, the iiij^ensible organic contractility 
The reader infers from the next sentence, that the 
same properties prevail as universally in animals. 

By this account, ihc organic sensibility is fiiat pro- 
perty, in virtue of which the irritable fibre is excited 
by certain impressions in preferctice to otlicrs ; but it 
is evident, on a moment’s refieclion, that the sus- 
' ^optibility to particular impressions is an essential 
element of llie property of irritability, or, as Bichat 
terms it, contractility. If tlie existence ol‘ such a 
separate property were admissible in tliis case, by 
parity of reasoning, an organic sen.si])ility should be 
attributed to matter in general; in virtue of whicli 
bodies would gravitate towards eacl» other iu the ratio 
of their masses, rather than in the ratio of any other 
quality. 

Under the title again ol* insensible organic con- 
tractility, Bichat has thrown togetlier pr()j)erties so 
dissimilar, as that, on wlncli the propulsion ol‘ a fluid 
through a tube depends, and that, by whicli its con- 
version into a new substance is effected ; sometimes, 


* “ La nature dona chaque portion de tal dc la 
facultu dc sentir I'impression des fluides, avec Icsquels Ics 
fibres sont on contact, et dc rcagir sur eux d une manicre 
insensible, pour en favoriser le coiirs. J'appellc ces deux 
facult('S, I’line sensibiUie organii/uCy I’autre contraclililr 
orp^rnuqiic i?}scfmbte" — Anatpniic Generalc, par Xav. Bi- 
chat. 'i om. t, }). 12. 



indeed, he seeiuh whoJly U) lose bight of the exislenee 
of the Jatler pro])erty. After noticing such grave 
errors, it is bca)*(!eJy wcjrtli wfiile to point out tlie 
want of keeping displayed in his outline of’ the vital 
properties, on the occasion, when he enumerates as 
distinct principles three modifications of irritability, 
and clubs all tlie mental properties under the singL- 
term, animal sensibility. The striking boldness and 
general felicity of Bichat’s speculations render it as 
e\]Dedient, that liis errors should be pointed out, as 
they ensure the admission of liis numerous correcter 
views. 

In some of the preceding observation b I have touchcil 
a chord, which has jarred somewhat in abler liands; 1 
allude to the su])poii, which the theory ol‘ materialism 
is supj)osed to derive from expressions similar to sonie 
iiiach' use of above. 1 have* spoken of sensibility and 
the other mental [)ni]7crlies being as seemingly eon- 
ncctcd with a nervous system, as irritability with a 
fibrous organ. 1 ceTtainly an> inelined to believe, 
tlioiigli the evidence is in part analogical only, tliat no 
change wliatever lake.s place in tlic fiyietions of llu* 
mind, i>ut in con ‘| unction with a corresponding change 
in some part or liie wliole of tlm nervous system ; and 
so far, pliysiologically speaking, the connexion betwecii, 
the mental jirojiejlics and a peculiarly^ organi/exl 
matter seems asMrlct, or nearly so, as that between irri- 
tal)ility and another kiutl ol’ matte r. Hut the v.ilia^ 
of this are'Utiu iA m lelercncc* to maU i laj.'sin, 1 tak*.’ lo 
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be neutralised by the consideration, that mind and mat- 
ter are logically distinct substances, and that there is 
nothing in their conscant conjunction in our present 
condition, which renders their separate existence mo- 
rally impossible, oi’ interferes in the least' with any 
probable evidence to that effect derived from other 
sources. 

Tt would require more profound study, than I have 
given the subject, to enable me to eiitertmn a positive 
o})inion on another question, always drawn in on these 
t)Ccasions, whether, either the denial of a vital prin- 
ciple, or a })hysiological materialism, be inconsistent 
with reveak‘d religion : but I confess to a plain 
straight forward thinker it would wseem clear enough, 
that the several vital ])rinei})ies, which the inductive 
philosophy bids fair to establish, are as consistent with 
the tenor of tin* sacred wTilings, as the single vital 
principle of less precise signification; and with respect 
to a })liysiologieal materialism, not to mention the un- 
certainty of the argunient, compareci w ith the singular 
abstrqseness and obscurity of‘ the subject, 1 eaniit)t 
hel]) tlhnkinjn, that even were the theory of ma- 
terialism established, and 1 am far from thinking it to 
be so, it would not clash with the doctrines of reve- 
lation, wliieb treat this point ambiguously, and in 
several places seem directly to favour tlie idea of an 
eternal connexion of the mental principle with a 
modified corporeal one. 

It is much to be de})ivcated, that iiv tins enlightened 
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age the discoveries of philosopliy should be employed 
on tlie one hand unfairly in uftdermining religion, and 
on the other haj^d, through an equal ignorance of 
their real bearings, be rejected as hostile to its in- 
terests. • • 
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Experiments illustrating the Phenomena of Muscular 
Action, 

MusctiLAii flesh, viewed as an object of physiological 
. inquiry, is far from being a simple substance ; but 
consists of blood-vessels, absorbents, and nerves, pro- 
bably blended with some peculiar clement, which ap- 
pears to be inseparable from the other component parts 
of muscle. 

Living muscle is observed to exist in two states ; in 
one of which it is soft, and yields readily to pressure 
and extension ; in the other it is liard, is with difficulty 
extended in the direction of its fibres, and, if no me- 
chanical resistance interfere, it becomes shorter in this 
dimension. The former cx>ndition of a muscle is termed 
its state of relaxation ; the latter, its state of action ; 
it has been ascertained by Dr. Wilson Philips that 
some muscle will exhibit an alternation of tliese pheno- 
mena for as loKg a continua^ice, after its connexion with 
the brain and spinal marrow, by means of the nerves, 
has been interrupted, as when this connexion exists ; 
•whence it is inferred, that the irritability of muscle is 
not derived from cither of the sources named. 


Philosophical Transactions, Vol, CV. p. 81. 




Previously to inquiry, we might conjecture either 
the state of action, or the state of relaxation (the 
terms no doubt being in this vi6w objectionable), to be 
that, to which a muscle would revert in the absence of 
special inipressions, or, in other A^ords, to be that con- 
dition, which is the natural result of its structure ; or 
we might suppose, with equal probability, a succession 
of these states to flow necessarily from the composition 
of a muscle : upon this general question I am afraid ’ 
the following experiments throw little additional light, 
even if their details have any separate interest. 

When a muscle of voluntary motion is exposed in 
a living body, and the joint, of which it is the flexor, 
be moderately bent, its libres appear to lie in a right 
line: if the muscle be then excited to action, the brief 
contraction, which ensues, is unattended with any 
change in the direction of the fibres of the muscle : if 
the joint be bent to tlie utmost, the fibres of the 
muscle appear thrown into slight folds ; and if the 
muscle is then extited, this appc/iraiice of folds is not 
lost. When a muscle is examined in its utmost deiiree 
of extension, or in its middle state, upon the limb of 
an animal very recently ^killed, the fibres appear 
straight; if the muscle be thcli divided, its portions 
retract, and its fibres describe waving lines. Tlicse ^ 
experiments I have repeated several times on rabbits. 

The general lateral swelling t)f a muscle during its 
action is as obvious as its hardening ; and it is in the 
highest dt*gree iv'obable, that each fibre increases ])ro- 
portionately in l)rcadlli ; but of this I canjiot sali.'^l’y 
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myself by observntion, witlioiit or with the micro- 
scope. 

Various experiments have been made to determine, 
wliether a muscle gain or lose in bulk during its con- 
tniclion ; all that I ‘nave met with have btVn excep- 
tionable, on one ground or anotlicr ; as, lor instance, 
on the ground, that fluid miglit be retained in or leave 
the muscle or the limb at the moment the former con- 
tracts; or again, that there might co-exist some coun- 
teracting relaxation of an antagonist muscle : tlic ob- 
jections, which Idiavc mentumed, do not seem to me 
to apply to the following experiment. 

A glass vessel was procured, having a narrow and 
open tube, three-tentbs of an inch in diameler, at its 
upper part, and a large glass slo])])er reinoveable iVoin 
its under suHaee; into this vessel, wlicu inverted, and 
filled with coloured water, the ventricular j)ai t of tlie 
heart of a large dog was introduced, iniineihalcly alter 
its excision from the animal, wliieli luid been }>re\i- 
ously destroyed by^ hanging; tliC: 'vessel was then 
raisec]^, witli its tubular pari u]>})eruiost, and the la art 
continued to ^contract vigorously lor a suflicieiit iengtii 
of time to enable me to be assured, that no elevation 
whatever or dc})ressi6n of the coloured fluid toolv 
place in the tube during the action of the heart. 1 
have repeated this ex])eriinent several times. If it be 
true, as it is supposed, that the wliole of the ventri- 
cular portion of tile heart contracts at the same mo- 
ment, any expulsion ol* fluid from the coronary ves- 
sels, during the action df the muscle, would not in 



this instance intcrl’cre with the conclusion, which seems 
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to me unavoidable, that tlie bulk of living muscular 
fibre remains the Same in its dilVerent states. 

With a view to ascertain whether the presence of 
blood in *tbc vessels of a muscle *be necessary for its 
action, the following; experiments were made: The 
heart, together with a portion of the aorta, was re- 
moved out of the chest of a dog, immediately after its 
destruction by hanging; tlie tube of an injecting sy- 
ringe was then fastened in the aorta, and warm water 
thrown into the coronary vessels, tile heart still beat- 
ing actively : while water was thus thrown in, in suf- 
ficient quantity to entirely wash the blood out of the 
Iicart, which became lliickcncd, and had the appear- 
ance as of liaving been macerated for a few days, the 
contractions of the organ continued vigorous ; but they 
ceased much sooTier, after the injection was desisted 
froni, than would have been the case, had this experi- 
ment not been made : on repeating the experiment, a 
similar result ensued ; on a third trial, being willing 
to try to what extent the introduction of warn^ water 
could he carried, I injected considerably more than 
was suIJicient to render tlie heart ol’a pale colour; tlic 
heart in this case swelled considerably, and after one 
or two heats became at once rigid, as if crimped. A, 
similar experiment was made upon the voluntary mus- 
cles of the lowyr extremities of' two dogs, with a like 
result ; the tube being placed in the femoral artery, 
the muscles of •each limb so treated hjccame swollen 
and eedematous and pale, yet did not at iinet lose their 
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irritability, though tlicy soon bcjcanio hardened, as iJii* 
heart became in the preceding case. It may be in- 
ferred from these details, that the presence of blood in 
the vessels of a muscle is not necessary to its action, 
but probably conduces only to the nutrition of the 
part, and the preservation of its temperature. 

It seems probable that the habitual degree of con- 
traction, which is remarked in certain muscles, and has 
been termed their tone, results from an act of volition : 
when all the branches of nerves passing to the lips of 
an ass are dividedT on either side of its face, the lips 
are observed to hang flaccid, disclosing the teeth of the 
animal: in a similar way, when in luiman beings one side 
of the face is paralysed, its expression is lost, the features 
of that side being partly drawn towards the opposite 
side, and partly dropping from the mere weight of the 
integuments. In order to ascertain, Mdiethcr the mus- 
cles of voluntary motion have a tendency to assume 
any definite dimension, independently (>f the influence 
of the will, I exposed in the hind leg of a rabbit re- 
cently killed, those muscles which corrc‘spond with the 
tibialis anticusji and the extensors of the toes in human 
beings, and having fixed a piece of fine wire in two 
neighbouring tendons at the same level, as a measure, 
I divided one tendon when its muscle was extended to 
the utmost, and the other when its muscle was per- 
fectly relaxed. I have repeated this , experiment on 
the same muscles and on others, and on the portions 
of a single muscle, longitudinally separated ; and in 
the majority of cases, the muscle, the tendon of which 
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is divided when on iht; stretchy is the most shortened 

of the two, and remains so. In a few instances I 

« • 

found no difference in the subsequent length of the 
muscles attend their division, made under these dif- 
ferent circumstances. It may be mentioned, in con- 
nexion with the jirqpcding facts, that the voluntary 
muscles become rigid at a certain period after death, 
without any reference to the position of the various 
joints of the body. 

The spontaneous elongation of a muscle in some in- 
stances attends its relaxation, as in llie heart removed 
from tlie body of an animal recently killed : a similar 
circumstance may be noticed in tlie voluntary muscles 
at the same period. When these are exposed a few 
minutes after death, rapid contractions soon begin to 
play over them : these apjiear to commence some short 
time after the exposure of the muscle. If w hen these 
are present the muscle be divided, after the first 
sudden retraction of eitlier portion, the brief con- 
tractions continue as before; subsequently to each of 
which the portion of muscle distinctly and fully re- 
gains its previous length. ^ ^ 

From several of the preceding observations, viewed 
in connexion with others more generally known, I 
should infer that the relaxed state is that, which is» 
natural to the voluntary muscles, and that their con- 
traction results ‘from a casual extraneous impression ; 
an inference, I believe, in nowise at variance with 
that generally feceived. But I am inclined to ado[)t 
a different conclusion relatively to the h(?lart, and to 
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suppose that tlie alternation of action and relaxation 
in this muscular viscus results immediately from its 
structure. This at any rate I talce to be the just 
conclusion deducible from the facts at present before 
us, and that which would be logically secure, were we 
certain that no additional facts bearing upon this point 
would be brought to light. 

The facts, to which I allude, ‘are the following: 
when the heart of one of those animals, which are the 
usual subject of physiolo^cal experiment, is removed 
from the carcase immediately after death, it seems to 
contract and dilate for a little time with full vigour ; 
whence we may infer that neither the brain nor spinal 
chord furnish the stimulus to each contraction, as 
occurs in the voluntary muscles. The true explanation 
may now be perceived of the beating against the side 
of the chest, which is synchronous with the diastole of 
the aorta: the heart contracting upon the table, is 
observed to throw up its apex at each systole of the 
ventricles ; the superior weight of' the base of the 
heart in this case gives the part that fixedness, which in 
the body it derives from the vessels, which are con- 
tinuous with it. When the inner surface .of the heart 
is washed out carefully^ the motion of the heart con- 
iinues unimpaired ; nor, as I have before mentioned, 
does even the washing out the blood contained in the 
coronary vessels immediately affect tlw3 action of the 
heart. 

When the auricles again arc cut off, the alternate 
contractions persist : if the auricles be cut off with a 
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small portion of the ventricles, so as that they preserve 
their natural form and expansion, they may be seen 
contracting fairly Tind equably a*s before, keeping exact 
time with the separated apex of the heart ; and when, 
as is usuHlly the case, the contraAion of the ventricles 
declines before that of the auricles, I have noticed the 
separated ventricles still keeping time with the auricle, 
and at first accurately intermitting the beat, which 
should follow each second contraction of the auricles : 
the latter circumstances may have been casual. 

Finally, if such a longitudinal s(?ction be made, as 
to divide tl- septum and either auricle and ventricle 
of the heart, the separate portions continue to act re- 
gularly for a short space of time. 
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Easays <^Rdl on the Strttcinre of the Ccribdltim, 

The observations of Reil on the structure of the 
brain, as shown after its induration in alkohol, arc 
nearly unknown in this country. As they possess the 
Jiighest interest in every point of view, I shall venture 
to offer the whole i9f them to the public in an English 
translation, together with accurate copies of the en- 
gravings which accompany the original essays. With 
the assistance of these engravings the reader may 
easily repeat, as I have done, the dissections, which 
lleil describes. 

At present I publish the matter of four essays only, 
which treat of the cerebellum. These are to be found 
in the 8th and 9th volumes of the Archiven fiir die 
Physiologic of lleil and Autciirieth, v,^hich correspond 
with the years 1807 and 1808*. 

In translating these Essays, I have taken the liberty 
of occasionally condensing the descriptive details given 
by the celebrated author, where, by so doing, I might 
diminish their intricacy and obscurity, as well as that of 
\^iolly omitting passages consisting of reflections of no 
physiological value. 


* It appears, upon his own statement, that lleil com- 
uienced this ^ries of inquiries about the year 1795. 
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Iriquirics ^'espectinf^ the Strn-ctu?'^ qf the human Cc- 
7rbcllum, by Profcasor Itcil. ArcMvcn far die 
Physiologic^ achtct* band. p. 1 — 58. 

I. 

Description of tlie external surface of the Cerebellujm. 

The ccrcbglliiin is not composed of elementary por- 
tions essentially different, but is one homogeneous 
organ; externally it consists oflaminie of medullary 
matter [mark blatten], which are enveloped in cortical 
substance [rinde], and are attached to medullary stems 
[markstamme]. The medullary stems, on the one 
hand, branch intolobes [Iappen]and lobules [IVippclien], 
the subdivision ending with the laminae ; on the other, 
they unite to form central medullary nuclei [mark- 
kerne]. Trom the latter three processes arc giyen olf 
on cither side, comprising two to the cerebrum, the 
pillars of the Vieussenian valve, two to the medutla 
oblongata, the corpora restifofmia, and a third pair 
situated between the two former, passing to the annular^ 
protuberance. 

The cerebellijm lies below the posterior lobe of the 
cerebrum, in a cavity, which is enclosed below and 
behind by the gphaenoid and occipital bones, laterally 
by the petrous portions of either temporal bone, and 



above by a process of the dura mater. The cerebellum 
measures transversely, ’at its greatest breadth, from 
tlireeliiclicsandten llnbs, to four inches; longitudinally, 
above, and in the centre, twenty lines : either lateral 
portion is about two inches long, and aboUt sixteen 
lines thick at its middle. The lateral parts are called 
hemispheres [seitentheile, hamlspfiiirien]. The central 
part is called the general commissure [mittelstiick, 
nath, total-cominissur, wurm], and consists of two 
portions, the superior and inferior vermiform pro- 
cesses. The superior of these terminates at the com- 
missure of the upper and posterior lobes. When 
viewed from above, the two hemispheres are externally 
circular; internally, where they approach to join the 
general commissure, their margin is deeply notched 
both before and behind. Thus two fissures [aussch- 
nitte] are formed, one looking forwards towards the 
cerebrum, and receiving the tubercula quadrigemina, 
termed the semilunar fissure [vordere, halbmondfor- 
mige ausschnitt] ; the other backwards, which receives 
the falx cerebclli, termed the purse-like fissure [hin- 
tere, beutelfdijnilge ausschnitt], from its narrowness at 
firSt, and subsequent enlargement : in the latter is the 
line, at which the superior and inferior vermiform pro- 
cesses meet. 

The upper surface of the cerebellum is not hori- 
zontal, but raised a little anteriorly towards the tuber- 
cula quadrigemina, and depressed laterally and behind. 
The under surface is somewhat hcmisp^hcrical, having 
along its niiddle a deep di\d broad depression, the 
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valley [thal], extending from before backward, in 
which the medulla obhJngata i% lodged, as well as the 
inferior vermiform process: tkc latter is separated 
from the hcmisplicrcs on cither side by a furrow. 
The valley is broadest at its middle, where the pyramid 
is placed: behind this point it is contracted by the 
inner extremities of the lower and posterior lobes, and 
before by the almond-like lobes. 

I employ the term horizontal or lateral fissures 
[seitliche horizontal-furche], to designate ll)ose de- 
pressions, whicli extend transversely across the fore pari 
of the cerebellum, and contain the processes passing to 
the annular protuherancc. These fissures are con- 
tinuous with the intervjils between the upper and 
under posterior lobes, which extend as far as the 
purse-like fissure : thus a deep furrow may be traced 
all round each hemisphere,, dividing the cerebellum 
into an upper and an under portion. 

Either suriace of the cerebellum is composed of that 
laminated structarc, in which the medullary processes 
rising directly from the nuclei ultimately terminate: the 
laminae are divided by furrows of greater or less depth, 
which are more or less pafallcl to each other, and in- 
stitute each a segment of a •circle, the convexity of 
which is turned ba<ikwards, and the horns forward and 
towards the horizontal fissure. The deeper furrows 
pass down to the medullary nuclei, and form the 
boundaries of lobes : the shallower furrows, which are 
not continued, over the entire surface of a hemisplicrc, 
form the boundaries of lobules. This kructurc is best 
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undeMtoocl from the vertical section of an hemi- 
sphere. * 

In some places, particularly in^^the deep furrows 
between the lobes, and in the shallower furrows of the 
lower and posterior iobc, several laminae aresometimes 
found united, so as to form an irregular band of 
short extent [cin schwanz] ; sometimes an abrupt and 
tongue-like projection [eine zunge] arises from the 
bottom of a furrow, consisting of a few laminae, not 
directly connected with any neighbouring lobe or 
lobule. 

Each hemisphere has five lobes, of which two com- 
pose the upper, three the under surface: these are, 
first, the square, or anterior and upper lobe [viersei- 
tigen, vbrdercn oberen lappen], which is seen on 
either side of the superior vermiform process, forming 
the fore part of the upper surface of the cerebellum. 
This lobe extends from the tubercula quadrigemina to 
the commissure of the upper and posterior lobe, and 
is united to the vertical process of* the general com- 
missure, and to all those portions of the horizontal pro- 
cess, which ar^ given off above the single commissure. 
Sctondly, the posterior dnd upper lobe [hinteren 
oberen lappen]; which ‘forms the upper and posterior 
surface of the cerebellum, extending as far as its 
margin. The limits of this lobe arc easily defined by 
tracing its union with its fellow, by means of the 
single commissure, and following from thence the 
furrow, which is continued outwards t^the horizontal 
fissure l)elwj[xt this lobe and the next. Thirdly, the 



lower and posterior lobe [hinteren untcrcn Lappen] ; 
this is united to its fellow by the short and exposed 
commissure, and by the long and hidden commissure ; 
and sometimes it adheres to the posterior surface of 
the pyraqiid. The fourth, or s^lender lobe [zarten 
Lappen], is joined to its fellow, sometimes by the last 
laminse of the long imd hidden commissure, but for 
the most part by tlie laminae of the posterior part of 
the pyramid. The fifth, or biventral lobe [zweibaii- 
chigen lappen] lies between the slender lobe and the 
almond-like lobe. The latter is prpssed inwards to- 
wards the valley, while the biventral lobe is the last, 
which confortns to the circular arrangement of the 
parts upon the under surface of the cerebellum. This 
is distinguishable by its wedge-like form, by the di- 
rection of its furrows, which arc nearly parallel with 
the medulla oblongata, and by its union with its fellow, 
through the anterior laminae of the pyramid, in the 
valley. 

If we examine die contents of the valley, beginning 
at the upper part of the purse-like fissure, we find 
that they occur in tiie following order : above is placed 
the single commissure [einfaclic quer commissur], by 
which the upper and postcriov lobes of either hemi- 
sphere are connected; immediately below this the 
short and exposed commissure [kurzen und slchtbarcii 
commissur], by which the under and posterior lobes 
are united ; b^ow this again the long and hidden 
commissure [langen vcrdcckten commissur], by wliich 
the under and posterior, as well as the* slender lobes 
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are joined together ; next the pyramid [pyramide] in 
the broadest part of the valley,* a tongue-shaped body, 
somewhat flattened, a;id marked wjth transverse fur- 
rows on either side : then the spigot [zapfen], a body 
smaller than the pyramid, towards which its base is 
turned, and the nodule [knotchen], the last and least. 

On either side of the forepart 6f the valley, between 
the concave surfaces of the biventr^al lobes on the out- 
side, and the spigot and nodule on the inside, and in 
contact with the posterior velum, lie the almond-like 
lobes ; these are jcovercd in part by the medulla ob- 
longata : it is equally difficult to class these lobes as 
portions of the hemispheres, or as parts belonging to 
the valley. 

The medullary matter of the cerebellum exists in 
greatest volume m either hemisphere, constituting 
the medullary nucleus of eacli, whence the primary 
processes arise, which are expanded in an arboji^scent 
form to constitute the laminated circumference. An- 
teriorly the nuclei advance toward^? the medulla ob> 
longata, enclosing laterally the fourth ventricle ; each 
then divides into three processes or peduncles [arme, 
seJienkel], of^ which one pair passes forwards to the 
tubercula quadrigemina, termed the peduncles of these 
bodies [arme zu den vierhugeln] ; a second pair to the 
medulla oblongata, being its peduncles [arme zum 
riickenmark] ; the third pair passes under the annular 
protuberance, constituting again its {leduncles [arme 
zur brucke]. 

Between the two superior peduncles, which pass to 
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the tul>ercula quadrigemina, a medullary membrane is 
expanded) which adheres to the inner etlge of cither 
peduncle— this V call the anterior medullary velum 
[vdrdere marksegel]; over against it is situated the 
posterior*medulIary velum [hintere marksegel], which 
has a middle portion attached to the nodule, and two 
free semilunar portions attached to the Hocks of eillier 
side. 

The flocks [Hocken] arc a pair of additional pro- 
cesses found in the human cerebellum, and not in that 
of animals, which emerge obliquely from between the 
almond-like processes, the medulla oblongata, and the 
jxjd uncles ol‘ the annular protuberance, and are con- 
nected by the p)sterior medullary velum ; they seem 
as if tlie germs of two other lobes, and the posterior 
velum their intended commissure, which nature has 
not completed for want of room’. 

Having thus described the external appearance of 
tlie cerebellum, I will detail the method, in which the 
organ must be prepared, previciisly to the display of 
its internal structure. • 

The cerebellum of a male should l>e selected, and of 

f • 

one, who may have died in early manhood of some 
chronic disease; it should be in as fresh a state as 
possible ; the brains of those, who have died of typhus,* 
lose their consistence too soon for this purjx)se, and 
where inflammation of the brain has existed, the mem- 
branes are not easily separable. The cerebellum may 
be detached by dividing the crura cerclwi above, and 
the medulla oblongata below ; it should then be })laced 



in a ba»n under water, and the membranes removed 
with the forceps : the membranes are prevented from 
drying, and the blood exudes more freely, when the 
part is thus immersed in water. The denuded cere- 
bellum is now to be placed in a vessel, and to be twice 
washed by the affusion of brandy, which may be suf- 
fered to remain on it some minutes ; afterwards alkohol 
is to be substituted, in which it should stand twelve 
hours; when in this way, the surface appears some- 
what l^dened, the membrane is to be removed from 
the deeper furrows, in order that the spirit may every 
where penetrate the mass ; spirit is then again to be 
poured over the preparation, which may stand a day 
or two : finally, the alkohol is to be renewed, and the 
vessel closed and set by for two or three months, till 
the part has acquired a greyish colour, and is thoroughly 
hardened. It is right, during this time, to turn tlie 
preparation occasionally, and to contrive that every 
surface is freely bathed in the spirit. 


Esplaiiaiion q/^ the First Plate. 

Fig. I. 

This figure represents the upper surface of the Cere- 
bellum. 

a. a. The Crura Cerebri divided near the annular 
protuberance 

b. The Pineal Gland. ‘ 



c. c. The transverse Imnds incdallary mailer lying 

l)elow the Pineal Gland. 

« • 

d. The Tubercula Quadrigemina. 

e. c. The fourth pair of Nerves. 

e. h, e. The Anterior or Semilunar Fissure of the 
Cerebellum, enclosing the peduncles of the annular pro- 
tuberance and the tubercula quadrigemina ; the mar- 
gin of the fissure is parallel to the course of the fourth 
pair of nerves, which bodies it additionally contains. 

f. The Superior Vermiform Process of the Cere- 
bellum, by means of which the square lobes are united. 
This part is distinguished from the hemispheres by a 
shallow furrow on either side, and by the incurvation 
of its laminae forwards, whereas those of the square 
lobe are inclined in a contrary direction. 

m. h i. e, — rn. L L e. The two Hemispheres which 
arc united centrally by the general commissure. 

g. g. The Anterior or Square Lobes of the Cere- 
bellum, which are separated into lobules by shallow 
furrows. 

//. The Central Lobe in the semilunar fissiird. 
i, i. The deep furrow ^ich separate the square 
lobe on cither side from the upper and posterior 
lobe, and runs outwards to join the horizontal fissure, 
while posteriorly it terminates in the purse-llkc fissure.* 
L k. The Upper and Posterior Lobe. 

/• /. L L The deep furrow by which the upper and 
posterior is separated from the lower and posterior 
lobe. ' • 

m. 7th The inner extremities of the lihder and 
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posterior lobes, which contract the entrance of the 
purse-like fissure. , ^ 

i. i. 1 . 1 . The Posterior or Purse-like Fissure. 

^ «< 

Fig. II. 

* 

The Cerebellum, as seen from before ; the annular 
protuberance, its peduncles, and the lateral parts of 
the upper and lower lobes, which reach the horizontal 
fissure, are seen. 

а. a. The Crura Cerebri divided. 

б. The deep hollow between these and the anterior 
margin of the annular protuberance, out of which the 
third pair of nerves emerges. 

c. The Annular Protuberance. 

d. The Medulla Oblongata divided. 

c. e. The fifth pair of Nerves. 

JlJl The Peduncles of the Annular Protuberance 
lying in the horizontal fissure. 

(\f- Jc, g, — k. g. The Horizontal Fissuire on 
cither side, which contains the peduncles of the annular 
protuberance, the latter being overlapped by the outer 
extremities of the lol^es. This fissure is continuous 
with that deep furrow, by which the two posterior 
‘ lobes, and thus the upper and under surfaces of the 
Cerebellum, are separated from each other. 

h. i.fi — h. l,f. The terminations of the square lobes 
in the horizontal fissures. 

li, g. k. — Jt, g, k. The terminations of the upper and 
posterior lobes in the same fissure. 
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k* g. L'—k. g, L The Extremities of the lower and 
posterior lobes lying over agsflnst the former. 

L m» n, — h m. The Lobules of the biventral Lobes, 
which are in contact with the flocks, and in the hori- 
zontal fissure lie overagainst the square lobes. 

n, n. The flocks on either side, the globular ends of 
which project in the interval between the fifth pair of 
nerves, the lobules of the biventral lobe, and the square 
lobe. 


The Second Plate, 

Fig. I. 

In this figure the under surface of the Cerebellum 
is re])resented : the annular protuberance, its pe- 
duncles prolonged into the horizontal fissures, the in- 
ferior surface of the hemispheres, and the inferior 
vermiform process in the valley, the component parts 
of the latter being somewhat separated, arc seen. 

a. a. The Crura Cerebri divided. 

h, h. The third pair of Nerves, fasciculated at its 
origin, which springs out of the funnel iike hole. 

c. The Annular Protuberance. 

d. d. The Peduncles of the Annular Protuberance, 
which lie between the two surfaces of the Cerebellum 
in each horizontal fissure, pass forward above the 
flocks, and unijLe to form the annular protuberance. 

e. c. The fifth pair of Nerves, in their structure fasci- 
culated. 
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f,f, I’he sixth pair of Nerves, also fasciculated. 

The Portio Du A of the seventh pair, on either 
side ; which emerges from a hollow, inclosed before by 
the annular protuberance, internally by the corpus 
olivare, and externally by the peduncles of the me- 
dulla oblongata. 

lu The Portio Mollis of the seventh pair, on either 

side. 

L The Medulla Oblongata divided; at the fore and 
under part of this body is a triangular hole, bounded 
before by the posterior margin of the Annular Pro- 
tuberance, and laterally and behind by the pyramidal 
bodies ; into this hole a branch of the basilar artery 
plunges. 

Af. fc. The outer and projecting extremity of the 
lobules of the Square Lobe on either side : these are 
opposed to the outer extremities of the inferior lobes 
of the Cerebellum, which form the under margin of 
the horizontal fissure. 

/. 7. The Flocks ; their white stems rising from the 
almond-like lobes, and their grey, foliated, and glo- 
l)ular ends arg seen. A few laminated processes arc 
atCiached to each stem, particularly at its pc^sterior mar- 
gin, which overlap the peduncles of the annular pro- 
tuberance. 

« 

m, m. The upper side of the Fourth Ventricle. 

n. The Nodule. 

0 . The Spigot. 

p. The Pyramid. 
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q. The Short and Exposed Commissure in the 

posterior fissure. * 

r. The Posterior or PurseJike Fissure. 

s. s. The Almond-like Lobes. 

t. L T?he Biventral Lobes, whfch extend wedge-like 
towards the Valley (as is best seen on the left side), and 
are united by their apices to the Pyramid. 

M. u. The Slender Lobes. 

V, V. The Under and Posterior Lobes. 


Fig. II. 

The Cerebellum viewed from behind. 

a. a. The Posterior Margin of the Annular Protu- 
berance. 

ft. The Medulla Oblongata divided transversely. 

c. c. The Ahiiond-llke Lobes. 

d. The Pyramid. 

e. The Shori: and Exposed Commissure in the 

posterior fissure. . 

J'. The Single Commissure of theupp?r and posterior 
lobes. It resembles in structure the short commis- , 
sure, and might be accourited the first transverse 
lamina of the latter; it is placed intermediately be- 
tween the two vermiform processes 


* Reil appedrs at one time to class thp single commis- 
sure with the parts of the inferior vermifoim process, at 




g. The posterior part^of the. Superior Venoifonn 
Process, extending to the single commissure. 

A. h. The Apex of the Biventral Lobe, 
i. i. The Slender Lobes. 

n . * 

Jc. Je. The Under and Posterior Lobes. 

L Z. The Upper and Posterior Lobes, 
m. f». The inner extremities of the posterior lobules 
of the Square Lobe, which arc continuous with the su- 
perior vermiform process. 


II. 

Of the Vermiform Processes, or General Commissure, 
by which the two Hemispheres of the CereheUvm arc 
united. 

Under this title I include all those parts, which are 
divided by a vertical section carried tliroiigli the 
median plane of the Cerebellum ; viz. at the upper and 
fore parfr, the anterior medullary velum, the suy)erior 
vermiform prok.ess ending aj the single commissure, 
♦ the short and exposed commissure, the long and con- 
cealed commissure, the pyramid, the spigot, and the 
nodule, which occur in the above succession. 

The following sketch may serve to give a general 


another, to consider it a body separate from and inter- 
mediate betwten either vermiform process. 
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idea of the double arrangement of parts, which is met 
with in the structure of the cerebellum: externally 
there would seem to be an apparatus, partly composed 
of vessels and cortical substance^ in part again of 
the medullary matter immediat^y subjacent, which 
maybe followed in its curvilinear course to the annular 
protuberance : this apparatus may be compared to the 
plates of a voltaic' pile; the cortical and medullary 
laraiiim, which compose it, are merely in apposition, 
and may easily be drawn asunder, leaving smooth sur- 
faces. Internally, there would s&m to be an ap- 
paratus, more or less analogous to the conductors of a 
voltaic pile; this internal part is continuous above 
with the tuberciila quadrigemina, by means of the 
peduncles, which pass to these eminences; and below 
with the medulla oblongata, by the peduncles fre- 
(juenlly termed corpora restiformia. 

This general plan seems to be followed on all occa- 
sions; in the cerebellum of the bird, it is adopted in 
its simplest form : in this insUmce there is one erect 
pyramidal process, witli double lamina? beforo and be- 
hind, in the medullary nucleus of whifli, there exists 
a narrow conical hole, directed outwards, giving pas- 
sage to the peduncles. The cerebellum of the bird 
represents indeed a vermiform process alone, and 
wants the lateral parts, which are superadded in ani- 
mals more noarly allied to human beings in their 
anatomical construction, possessing in their place little • 
germs or shoots scarcely discernible. , 



The successive additions, which' may be traced to 
this simple form of a cerebellum, consist but of parts 
of similar structure with the elcmedtary part ; some- 
times these cohere with the primitive portion, by con- 
tinuity of their medullary substance alone, being other- 
wise separate and distinct ; in other cases, the separa- 
tion is slighter, and the new parts are continuous with 
the old, both through their medullai^ and their cortical 
substance; the former may be termed off-sets (ansatze), 
the latter wings (fliigeln) of the vermiform process. 
Among the lower 'animals, there arc but few and sim- 
ple oft-sets; higher in the scale, these ^)ccomc more 
numerous ; the vermiform process extends itself later- 
ally and receives wings, and in proportion as the w ings 
arc developed, the off-sets diminish. The first im- 
provement in the cerebellum takes place at its anterior 
and upper surface ; while on its under surface the 
parts remain contracted and slirunken. The vermi- 
form processes predominate even in quadrupeds, in 
length, breadth, and . depth ; the fdre part only of 
the cercliellum possesses distinct wings ; laterally and 
behind, there vT-re only oft-sets. In proportion as the 
fabrick improves, the off-sets are changed into wings, till 
at length in human bcifigs the hemispheres are com- 
pleted ; and with the exception of the flocks, the off- 
sets have wholly disappeared. All the parts are now 
brought together in compact order: Jthe vermiform 
processes, with their wings, constitute one whole, be- 
tween the parts of which the freest tx)mmunication 



seems to exist, which the employment of‘ofi-scts would 
interrupt. * * 

In the brain ci’ the hare thore is little more than a 
vermiform process: there arc but few wings, and 
these sSght and short : the lateral off-sets are small 
In the brain of the sheep the central lobe is large, 
firm, and broad, but has neither wings nor off-sets: the 
anterior velum is somewhat depressed upon the fourtli 
ventricle. The next lobe in order is broad, of some 
length and depth, but has laterally short projections, 
not equal in their breadth to half the length of the 
vermiform process ; these, however, may be viewed as 
wings. In the third lobe the organ is contracted, and 
has longer and larger wings ; there follow, upon the 
under surface, a pyramid, spigot, and nodule, which 
have no wings, but a large bundle of lateral off-sets ; 
between the wings and off-sets the peduncles of the an- 
nular protuberance emerge, and mark the place of 
the horizontal fissure. The whole cerebellum has a 
globular form, which results from the projection of the 
vermiform processes. The latter stand more or less 
vertically over the medulla oblongata, ^nd have an an- 
terior and a posterior surface, whicli correspond with 
the superior and inferior surfaces of the same parts in* 
the human brain. The lateral off-sets in the higher 
animals are more and more driven from the fore to the 
back part of the cerebellum, until at length, in the 
human brain, they arc exchanged for the lobes of the 
inferior surface, which unite with the inferior vermi- 
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loriu process. The whole cerebellum seems indeed 
pressed backwards, as its parts become more complex ; 
so that the central lobe; continually emerges more and 
more from between the peduncles of the tubercula 
quadrigemina, and ip the human brain lies fairly be- 
hind these bodies, the common anterior stem being di- 
rected upwards, and the posterior horizontally. In 
the brain of the ox the central lobe Js large, and with- 
out wings ; the remaining lobes of the anterior surface 
are of inconsiderable dimensions: on the posterior 
surface, the pyramid, spigot, and nodule are barely 
separable ; they are without wings, and have scarcely 
ofl-sets. Lastly, in the brain of the horse the central 
lobe is large, and without wings, but of less size than 
in ^ the ox, and more compressed from above down- 
wards. The next lobes of the vermiform process have 
anteriorly larger and longer wings, which arc bent 
forwards, contracted in their middle, and at their ends 
have a club-like thickening. The upper and posterior 
lobe is distinct ; but the under and posterior, the slender, 
the biventral, and almond-like lobes are wanting, and 
in their steady a large bundle of irregular off-sets is 
found on either side of the* pyramid, the spigot, and 
the nodule. 

Thus the enlargement of the cerebellum proceeds 
from the central primary portion ; to which new pro- 
cesses, as wings or off-sets, are continually added, in 
proportion as the scale of its improvement rises. In 
quadriqjeds, and even in the human ][jrain, traces of 



the simplest type of a cerebellum are to be seen ifl the 
central lobe, illustrating further the principle, on 
M^hich its improvement proceed^}. The furrow between 
this lobe and the lateral processes connected witli it, 
is so deep, as to leave it doubtiul whether the latter 
are properly wings or off-sets. 

In the human brain the wings form the principal 
part of the cerebellum, viz, the hemispheres. On the 
upper surface these are immediately prolonged from 
the vermiform process; on the under surface they 
seem incomplete, being separated by a deep furrow 
from the iiifjcrior vermiform process on either side. It 
is remarkable tliat the human cerebellum, the most 
complex in its structure of any, should yet exhibit a 
resemblance of‘ the clearest kind to the primitive and 
elementary form. When the human cerebellum is 
plactd w^ith its usually horizontal axis in a vertical di- 
rection, it may bo rigorously comj/ared with the cere- 
bellum of birds: wliat in the latter case is a single 
lamina, is here siibdividcd, and has become arborescent; 
in the one c.'isc single leaves, in the other, lobes, 
lobules, and linally leaves, are raisJcd around the 
nucleus, forming a dense investment to it, from under, 
which the peduncles projection each side, like the fin- 
likc feet from under the shell of the turtle. 

In proportion as the lateral parts increase in the 
shape of off-sets or wings, the vermiform processes 
become smaller, as if compressed towards the centre. 
This circumstance is most apparent in the human 
brain : the vermiform processes are then‘ compara- 



lively diminutive in every dimension, in length, 
breadth, and depth : before them spring out the horns 
of the semilunar fissufe, behind thebi the pmjecting 
margin of the purse-like fissure : within the latter, and 
at the place of the ''spigot and nodule, the inferior 
vermiform process is scarcely a few lines in breadth. 
In animals the vermiform processes overtop the lateral 
portions; in man the upper surfafcc of the general 
commissure is only on a level with the hemispheres, 
while below it is contracted and shrunken to the 
bottom of the valley. This compression of the general 
commissure on all sides in the human brain, accounts 
for the difference observable in its stru .cure as com- 
pared with that of the hemispheres ; a difference which 
is not found in the brains of qua^^^upedb. In its 
texture this part in the human brain js softer, and its 
membrane firmer and more vascular than is the case 
in the hemispheres. The rned Ilary matter is here 
again in thinner layers than in the hemispheres: 
thinly spread out in the anterior velum, it forms a 
thicker ipass at the meeting of the vertical and hori- 
zontal process, «»vherc uie nucleus of the general com- 
.missurc begins: in the former ] rocess it exists in 
greater quantity than in the latter, and finally it forms 
aq extremely thin layer in the posterior velum In 
the anterior fissure the general commissure has its 
greatest breadth, becoming narrower as^ it passes to- 
, wards the ])urse-like fissure : in the single commissure, 
where it has shrunk to a single lamina, and in the 
short commissfirc, it continues still narrov/ ; it becomes 



broader again at the pyramid, and finally tapers to a 
point in the spigot and nodule. On either side of the 
superior vermiform process thefe are furrows of greater 
or less depth, at which the laminae arc thinner, and 
indente(f, and their direction altered ; so that whereas 
the convex margin of the laminaj of the hemispheres is 
directed backwarr* that of the laminae of the superior 
vermiform process forward. In these furrows, 
by which the lateral limits of ihe superior vermiform 
process are defined, blood-vessels arc lodged ; these 
furrows are continued along the Valley, where they 
become deeper 

Looking g^merally at the vermiform processes, we 
observe -hey iuc composed of corresponding 

portions on cither side of the median plane, that there 
is no material diuorence in the structure of the upper 
and under portion , and thus tliat the whole is one 
homogeneous organ. We may observe further, that 
whereas in bird- these parts constitute the whole of 
the cert*bellum/ and in quadrupeds the principal 
portion ; in human beings, where their relative bulk is 
trifling, compared with of the hc*wispheres, they 
arc, on the one hand, pal-ts of the same composition 
and nature with tlie latter, aiid on the other may be 
considered as the general commissure, by which the 
lateral portions are intimately united. 
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Explanation of tlie Third Plate. * 

Fig. I * 

The first figure of this plate represents the ap- 
pearance on the left side, resulting irom a vertical 
division of the cerebellum in the median ]danc : it 
comprehends a section of the superior vermiform pro- 
cess, by means of which the square lobes arc united, 
of the single commissure of the upper and posterior 
lobes, of the short and exposed, and of the long and 
hidden commissure, of the pyramid, the spigot, and 
the nodule, and of the fourth ventricle; this view is 
extremely instructive, and the care with which it is 
executed, will be evident on comparing it with Vicq. 
d’Azyr, Tab. XXV. ^’ig, 1, and Tall. XXIX. Fig. 3. 

For tj)is view the part is prepared in the fidlowing 
manner ; whan the cerebellum has been carefully 
strapped of its membranes,* especially in the neigh- 
bourhood of the vermiform processes, it is to be 
placed in alkohol, its upper side downwards, the he- 
mispheres nesting upon two tolerably broad supports, 
which should lie parallel with the vermiform pro- 
cesses ; the medulla oblongata is then to be somewhat 
raised, and the parts in the valley readjusted, if they 
have been cjjsplaced in the* abstraction of the mem- 
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brane. When the Cerebellum is sufficiently hardened, 
a section is to be thus made: lilic medulla oblongata is 
to be cut through nvith a common scalpel in the direc- 
tion of the basilar furrow, together with the tubercula 
quadrigeiftina ; the knife will hav<f passed through the 
aqueduct of Sylvius : the vermiform processes are now 
completely exposed. The division of these parts should 
be accomplished at^ one stroke ; for which object, a 
long and very thin brain-knife, about an inch broad, 
and with a rounded end, is best adapted : to ensure 
perfect precision, a right line should* be drawn on the 
surface of a table, a thread should then be placed care- 
fully along the middle of the vermiform process, and 
the part so inverted, as that the thread should coincide 
with the line drawn on the table ; the annular protvi- 
berance should lie towards the dissector; the knife 
should then be placed in the middle of the purse-like 
lissurc, and drawn at once through the middle of the 
cerebellum, dividing it into two similar portions. 

a. The Medulla Oblongata and the Annular Pro- 
tuberance divided. ^ 

b. The Aqueduct of Sylvius, which leads under the 

tubercula quadrigemina to* the fourth ventricle, di- 
vided. • 

c. The Tubercula Quadrigemina, covering the aque-^ 
duct of Sylvius, cut through in the median plfine. In* 
this section there is seen near the posterior margin of 
the tubercula quadrigemina, where the anterior me- 
dullary velum is, attached, and immediately over tlu' 
aqueduct, a hole of the s>ze ot‘ a ]>oiq)y ,seed, into 
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which on the left side a minute canal opened, through 
which a blood-vessel h4d probably passed. The sec- 
tion of the anterior ^elum follow?*; its passage from 
the posterior margin of the tubercula quadrigemina to 
the nucleus of the ^vermiform processes is ‘seen; this 
pKKCss is medullary below, where it looks upon the 
fourth ventricle; above, it is composed of cortical 
matter, and marked with transverse furrows ; in some 
brains it is smooth and medullary above. For the 
distance of a third of its passage from the tubercula 
quadrigemina, the posterior velum is inclined down- 
wards, and forms the posterior part of the aqueduct : 
it then passes backwards, towards the vertical process 
of the general commissure, and linites itself at an acute 
angle with the middle portion of the jK)stcrior velum, 
so as with this to form the tent-like roof of the fourth 
ventricle. 

d. The Central Lobe, the first branch of the vertical 
process, which lies in the semilunar fissure, v^itli its 
anterior surface opposed to the ahterior \clum, and 
is divided into three branches. 

e. The Vertical Process in its full dimensions, show- 
ing its manner of division. The entire section con- 
sists of the vertical afad the horizontal process, which 

> seem to allow of very trifling variations. The vertical 
process has always more medulla than the horizontal 
process ; it is the medium of connexion between the 
portions of the square lobes, as far backward as their 
fourth lobule? ; hence it results that a deep furrow is 
found behind these fourth lobules, passing into the 
general commissure, and extending as far as its me- 
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dullary nucleus, and tjie roof of the fourth ventricle, 
and marking the^ interval between the vertical and 
horizontal processes. The vertical process has seven, 
and with^ the central lobe eight distinct branches, 
which serve as commissures to the anterior lobules of 
the square lobe ; it Ijas seldom more branches, some- 
times the branch concealed behind the central lobe is 

4 

wanting, 

g.f. h, i, k. /. The Horizontal Process, the larger 
of the two, from which all the remaining branches 
are derived, which belong to the general commissure : 
in birds the *rcrtical process is the larger, the hori- 
zontal process having scarcely germinated. In th(' 
brain of the hare thti posterior branch is the larger, 
standing vertically, but with its point bent forward 
over the anterior branch. In the sheep, the nodule, 
the spigot, and the pyramid are very distinct on the 
|K)stcrior surface of the horizontal process ; above, the 
germ of the commissure for the slender and posterior 
lobes, and upon the fore part, ihh short projections of 
the lobules of the square lobe are seem Tlie same 
points are noticed in the br^in of the ox ; the nucleus 
in this case is triangular. In the brain of the horse, 
the nodule, spigot, and pyramid are complete ; at the 
summit of its cerebellum there arc large processes foi** 
the slender and posterior lobes ; on the other hand, the 
germs upon the' fore part of the posterior lobules of 
the square lobe, arc sliort and small * the anterior pro- 
cess has six branches, wlucl\ do not, as fn the human 
brain, arisi‘ from a common root, but all spring sopa- 
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rately anil at an equal depth fi^oin the nucleus, which 
is large and round. 

f. The Single Commissure of the Upper and Posterior 
Lobes; by means of whicli these lobes are easily distin- 
guishable from those adjacent : this transverse band is 
the land-mark between the superior vermiform process, 
which lies above it, and the inferior vermiform process, 
which comprehends all the parts below: it is flat, and 
narrow, in the middle medullary, externally covered 
with a thin layer of cortical substance, without branches, 
and, it would seem, the direct continuation of the hori- 
zontal process/ Sometimes, as in this csise, the single 
commissure is not furrowed, and has a smooth surface 
on cither side, which above is about tlirce lines broad, 
below, somewhat more ; sometimes, again, both sur- 
faces, the upper and the under, arc transversely fur- 
rowed, as is the case with the anterior velum ; occa- 
sionally a lobule of the square lobe is found attached 
to this commissure. 

% 

g. Tiefore and abdve the last described commissure, 
the liorizontal process has the fewest branches ; tlicrc 
bring but four, and somptimes only three of th(‘se, 
which arc small and deeply seated behind the vertical 
process, besides a fifth and more prominent branch, 

‘•which again is subdivided into three; all these branches 
belong still to the square lobes, and complete the union 
of their posterior lobules. 

h. The branch of the Horizontal Process, which lies 
immediately be]o\v the single commissure connecting 
tlic. upper* and posterior lobes. The lamina^ of this 
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branch, which are visible m the pursc-like fissure, and 
are five in number in tkiis cas5, form the short and ex- 
posed commissurd, by wliich tile under and jiosterior 
lobes are specially united ; these lamiine vary in num- 
ber from^four to seven; the lamHia^ of the under sur- 
face of this branch, wliich rest upon the upper surface 
of the pyramid, form the long and hidden commissun*, 
by which the inferior lobules of the under and pos- 
terior lobe, and the lobules oi’ the slender lobe are 
united : these commissural bands vary in number from 
seven to twelve ; they may be expefeed by depressing 
the pyramid.^ 

/. The next branch is the Pyramid, the apex ol‘ 
which appears immediately below the short commis- 
sure. The in)])er surface of the pyramid is o])posed 
to the long commissure; the under, to the spigot. It 
is here divided into three large twigs; by means of 
two or more cross bands it is connected to the biven- 
tral lobes, on either side. 

k. The Spigot* divided into three minor branches, 
each of which is again subdivided : sometimes this pari 
is smaller, and consists but of two branches ; it is con- 
nected on either side with tlie almond-like lobes, Tliy 
means of a transversely furrowed lamina, which given 
attachment to the posterior medullary velum, bein^g 
placed immediately behind the swallow's nest. 

l. The Nodyle is the last branch of the liorizontal 
process, and the termination of the inferior vermiform 
process; at its ■outer margin it is slightly furrowed, in 
its centre divided into lamina'. The anUrior surface 



of ilic nodule is niedullary, and is attached to the cen- 
tral part of the posteriof velum, serving with the latter 
as commissure to its Awn lateral pArtions, and to the 
flocks. 

m. The profile of the fourth ventricle, as it appears 
upon an accurate division in the thedian plane; its 
form is triangular, and what may be called its roof, 
tent-like. The medulla oblongata forms its floor; one 
sloping side is formed by the anterior, another, by the 
posterior velum. The nodule is in this case somewhat 
bent downwards,* and on this account the ventricle 
appears larger , than usual, where the medullary vela 
meet ; laterally the ventricle is more roomy, from the 
inclination of the lateral portions of the [xistcrior velum 
upwards. 


Fig. II. 

The central lobe of the Cerebellum, deprived ol its 
<iortical* substance. In place of continued furrows ils 
surface exhibhs unconnected grooves, and the ridgi's 
between these grooves resemble in their manner 
branching the nervous hlamcnts of the eighth pair^. 

(L a. The short wings of the central lobe. 


* Rcil Excrcitationum Anatoinicaruni, Fasc. 1. de 
Structura Nervorum. Halae. 1790. Tdb. I. rig. 2, 3, 
4 , and 5. • 
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c. The middle }X)rtion, or that belonging to the 
superior vermiform process,* which is of remarkable 
bulk in proportion to the wings, 

b, h. The places where the wings and central portion 
are connected. This is not etfeefed in the manner of 
an off-set, for there is a true and entire communication ; 
only the connecting isthmus is contracted, and without 
grooves or ridges. 


Fig. III. * 

• * 

The central lobe from another brain, covered with 

its cineritious substance ; on this account, instead ol‘ 
grooves and ridges, it has the usual linear furrows. 

a. a. The two wrings, in connexion with the middle 
portion. 

c. TIic middle portion. 

h. h. The Isthmus between llu* wings and central 
portion. 


111 . 

t 

Of the Posterior Medullary Velum in the Cerebellum. 

• 

So indifferently has Tarin* described the posterior 
velum, and he has represented it even worse, that it is 


* Tarin adversaria Anatomica. Parisiis, >750. Tab. II. 
fig. 2. n. n. p. 8, 
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not wonderf uf that Halier’*^ shoi^ld have misundcrsttxxl 
his sSNM^ment/and have expressed lhaiself unsatisfied 
of the existence of this part : and although Malacarnef 
has since, and indeed with the merit of an original ob- 
server, given a complete account of the posterior velum, 
yet theexistence of this partis not yet generally acknow- 
ledged. Some anatomists mention it always as a part 
of dubious existence; others (juote previous descrip- 
tions of it, not having themselves seen it ; neverthe- 
less it is a part as clear and distinct as the anterior 
velum. 

Tarin and 'Malacarne in describing the posterior 
velum employ the word flaps [klappen], and speak ol‘ 
two, one on cither side. Malacarne uses the ex- 
pression semilunar flaps, Tarin that of semicircular, in- 
ferior, and posterior flaps; but to speak more ac- 
curately, there exists a third or middle portion, which 
lies before the nodule, the three together forming one 
continuous whole; this whole 1 name the posterior 
medullary velum, and* divide it into a middle slenderer 
and att&chcd portion, and two lateral free and semi- 
liipar portions. , 

The two lateral portions of the posterior velum arc 
perfectly alike: their substance is medullary, their 
?jtructurc membraniform, their cpithelion that common 
to the fourth ventricle, their Ibnn semilunar, their 

* Haller. Elcm. Physiologue, Tom. VI. p. 76. 

'I Malacarne. TsJuova Esptsizionc della vera Strutiura 
del Ccrvclctto iiniaiio. Torino, 1776. 
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convex margin adherent, their (^ncave edge tjiirned 
forward and unattached, solthat it is easy tg ||i|j[oducc 
a probe above either of them, "and to carry It round its 
convex attached circumference. They have two ex- 
tremities, an inner and an oufcr, at which the two 
margins join. Their outer extremities are attached to 
the internal sharp margin of the flocks, and pass along 
these bodies to the point, at which their first laminae 
are given off. From either outer extremity the fixed 
and convex margin may be traced backwards to the 
root of the almond-likc lobes ; during the first half of 
this passage being adherent to tlie corpora restiformia : 
thence the convex margin passes under the peduncles 
of the tubcrcula quadrigemina, being attached all the 
way to a roller-Vike elevation of medullary matter 
which surrounds the posterior margin of the swallow’s 
nest, and llqs immediately before the furrowed com- 
missural band, which passes from the root of the 
almond-like lobes to the spigot. The swallow’s nests 
[scliwalbennestcr] arc seraiglobular cavities, which arc 
bounded behind by the root of the almond^like lobes, 
the furrowed commissural band, andr the lateral sur- 
faces of the spigot and nodule ; before, by the pe- 
duncles of the medulla oblo&gata, and of the tubercula 
quadrigemina. 

In its approach to the medullary lateral surface of 
the spigot and nodule, the convex and attached margin 
of the veluiii is inclined forward and downward ; it* 
then coalesces with the medullary stpm of these parts. 



The unattached mfigin of the lateral portion of the 
velum passes from side tcl side across the floor of the 
swallow’s nest, below the peduncles of the tubercula 
quadrigemina and of the medulla oblongata. The 
superior surface lies dnadherent in the swallow’s nest, 
and the rounded extremity of the almond-like lobe 
rests upon the under. 

Near its attachment to the nodille the inner ex- 
tremity of either lateral portion of the velum is split 
into two lamina? ; the posterior loses itself in the lateral 
medulla of the nodtile ; the anterior, which is from two 
to two and a half lines broad, passes acrqss the fore 
part of the nodule, adhering to it by its posterior sur- 
face ; its anterior surface looks to the fourth ventricle. 
This is the central portion of the posterior velum ; the 
upper and posterior margin of which joins, at an acute 
angle, the anterior velum, immediately below the ver- 
tical process of the central commissure : the anterior 
velum is adherent to the medulla of the vertical pro- 
cess for a short extent before its union witli the 
posterior. 

All these pai\s, which look to the fourth ventricle, 
are hatunally in close apposition : the cavity of the 
fourth ventricle is imagirlary ; but supposing its sur- 
faces separated as by the presence of a fluid, the 
chamber containing such fluid would appear on a 
section through the median plane, of a t^nt-likc form ; 
the apex ol’ the tent would be the meeting of the an- 
terior velum with the posterior ; its flooi the medulla 
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oblongata ; the uppermost of its i«|jclincd sides the an- 
terior velum, and the lowerfcost the peduncles of the 
annular protuberance and the posterior velum. 

For what object arc the medullary vela intended ? 
Both have an attachment to the* same parts ; both are 
of the same construction ; both probably agree in 
function : one point is evident, that the posterior velum 
is in relation with the inferior portion of the cerebellum. 
In the brain of birds the posterior velum docs not 
exist : in the hare its place is scarcely marked by a 
prominent line: in the sheep aAd ox the line has 
become membraniform ; and lastly in the horse, the 
velum, particularly its middle portion, is fairly de- 
veloped ; it covers the anterior suriace ol‘ the nodule 
as a medullary membrane lying over against the last 
lobule of tlie central lobe, which is covci’cd with a 
similar membrane derived from the anterior velum. 
Either flock vseems to be, as I have already remarked, 
the germ of an ill-developed lobe : the nodule may be 
their cominissufal portion ; the union of which to the 
flocks is effected by the lateral portions of the velum. 

In order to show the parts within" the valley, and 
particularly the posterior velum and its connexions, a 
cerebellum stripped of its m(?mbranes, and hardened in 
alkohol, is to be thus treated : the square lobes ara to 
be broken off from the peduncles of the annular pro- 
tuberance as far as to tlic general coxnmissure : it will 
then be easy to press together the hemispheres against* 
the superior Vermiform process, and ijhus to evolve the 
parts contained in the valley, so that th« pyramid, the 
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spigot, the nodule, ^jJic swallow’s nest, and especially 
the posterior velum, may come* into view ; then the 
biventral lobe may be removed fronl the under sur- 
face, the lateral portions of the hemispheres cut close 
off to the valley, the 4hnond-like lobes prcsscU aside, 
the medulla oblongata divided at the posterior margin 
of the annular protuberance, and 'this latter part cut 
through longitudinally. 


Explanation of the Fourth Plate. 

Fig. I. 

The Cerebellum is reversed, so that its under sur- 
face is seen. 

a. The surface, from which the soft and biventral 

lobes have been removed, whereby the almond-like 
lobes are completely exposed. • 

b. b. TJieAlniond-like Lobes of either side; the left 
is entirely, tho right partly pressed outwards, and 
raised from its natural place*; whence the left lateral 
j[)ortion of the posterior vdum is seen in its whole ex- 
tent, the right but partially. 

r. The inferior and rounded end of the left almond- 
like lobe raised, which naturally is in apposition with 
the under surface of the lateral portion of the posterior 
velum. Ret ween the rounded end of the loft almond-like 

c 

lobe r, and the spigot the transversely furrowed band 
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is seen, which passes from the ahn()nd-like lobe to tlie 
inednllary lateral surface of flie spigot. 

d. The Medulla Oblongata,* divided and bent for- 
ward. 

e. Tfie Pyramid. 

f. The Spigot. 

g. The Nodule bent downward. 

h. h. The Flocks. 

i. i. The Peduncles of the Medulla Oblongata, oi 
corpora restlformia, 

k. 1i\ The under surface of the Peduncles of the 
Tuberciila (^Liadrigemina. 

L The Anterior Medullary Velum ; its inferior siir- 
face, which looks to the fourth ventricle, is seen. 

m. m. The Posterior Medullary Velum, comprising 
the central and the lateral semilunar portions. The 
left lateral portion is entirely exposed, the right is par- 
tially covered by the almond-like lobe. The middle 
portion adheres to the nodule, and its inferior and an- 
terior margin is* alone seen. At the inner extremity of 
the lateral portions a fissure is seen, at wliich each 
divides into two lamina) ; the posterior of which is con- 
tinuous with the meduflary substance of the spigot 
and nodule, while the antefior passes above the an- 
terior and upper surface of the nodule, with whiej;! it 
coheres. 
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Fi^.. II. ‘ 

• * 

The posterior surface of the Nodule, which natu- 
rally is in apposition^ with the Spigot. TKcre are 
seven laminje on this surface : on either side, and at- 
tached to this, lie tlie two semilunar lateral portions of 
the posterior velum. • 

a, a. The point at their lower margin, where the 
lateral portions divide into two laminiw 


Fig. hi. 

The Nodule pressed downwards and backwards, so 
that its anterior and upper surface is seen : i Is apex, 
looking naturally toAvards the medulla oblongata, is 
grey. The base of this surface of the nodule is me- 
dullary: the posterior velum is seen adhering to it. 

a. a. The point, at \Yhich either lateral portion di- 
vides into fwo laminae. 

h. The anterior laminje of the middle portion of tht 
1 ^osthr ior V' el um . * 

c. The apex of the NV)dule, from which may be 
counted four lamina* ft>r\vards: next is seen an uni- 
form grey surface without furrows; and lastly, the 
meduliayv middle ])ortion of the posteriov velum. 
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• Fig. JV, 

* 

The Posterior medullary Velum, with the nodule 
completely reversed, so that the; upper surface of each 
is seen. 

a. a. The anterior free margin of the lateral por- 
tions, , 

h, b. The outer extremities of these, by which they 
cohere with the medullary stems of the flocks. 

c. c. The posterior and uj^per , convex margins of 
the lateral ])ortions, which adhere to the margins of 
the swallows’ nests. 

d. The middle portion of the Posterior Velum, which 
passes before and above the nodule, to the root ol’ 
which it is attached, joining at an acute angle the an- 
terior medullary velum, which reaches the same line. 
The up})er or anterior surface of the nodule is o])posed 
at its base to tlie anterior medullary velum, at its a[)e.\ 
to the medulla oblongata. 
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Further Inquiries rcsj^ccting the Structure of the Hu- 
man Cerebellum, Professor RciL A rvhwcn f ur 
die Physiologic. Achter-hand., p. 273 — SO-i. 

IV. 

Of the Vertical Section through the Middle of tlie 
Hemispheres of the Cerebellum. 

From the medullary nucleus of the hemispheres, 
and of the general commissure, the processes, which are 
to form lobes, lobules, and their further subdivisions, 
are given oflF in a radiated manner, encircling the nu- 
cleus above, below, behind, and in an unbroken serits 
from the anterior medullary velum to the posterior: 
their extreme subdivisions, clothed with cortical mat- 
ter, form the laminae visible on the surface : these arc 
disposed parallel with each other, and those oi’ cither 
side are upited by means of the laminae of the general 
commissure. On the u})per surface of the cerebellum, 
the iamime are disposed in ‘an uninterrupted curve 
from side to side, the ««uperior vermiform process 
concurring to form the liere indented segment : at the 
pos'tcrior margin, and on the under surface, the curves 
^rc coiTipletcd in each hemisphere, extending from the 
horizontal fissure of either side to the general com- 
missure; with wliicli, in the valley, the hemispheres 
are united in ji less perfect and uniform manner. 
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The deep fumWs, l^y which entire lobes and primary 
processes of tlie piedullary nuclei arc separated, are as 
uniform in diilerent individuals, as the arrangement of 
the peduncles and the origins of the nerves ; but the 
ramifications of the medullary sEenis, the subdivisions 
of the lobes, the number, form, and direction of the 
lainiiKT have no constant disposition The minute de- 
scription of the lujal laminated terminations of the 
lobes, wbicli IVIalacarnc has given, is erroneous as a 
general account, inasmuch as it is not aj)pli cable to a 
second sjieciineii. 

The shallower furrows, which intercej)t the smaller 
and subordinate portions, do not pass uniformly from 
one liorizonlal fissure to the other: at the posterior 
margin of the cerebellum, tbeir continuity is fairly 
broken up, and (‘veu on the upper surface it is not 
unintcrruj)Lecl, in cousequcuce of tlie occasional union 
of the laminin, which take their rise from one stem. 
The ultimate Jamimr are separated, some by slight 
indentings, others by well defined furrows; some have 
a sharp rmirgln, otiier^, particularly those ftpon the 
surface, liave a broad and founded margin: some con- 
tinue single throughout, others unite by pairs, form 
insulated portions, or distribute themselves arbores- 
ccntly. U pon the ui)pcr surface of the cerebellum, thn 
laminm are disposed more or less concentrically with 
the general dincclion of the lobes ; laterally they pur- 
sue various courses, sometimes di})ping obllijiiely in- 
wards below' the level of^lhe neighbouring portions 
Tlie arrangenu’in orthi‘ iaminay when ^Injlpeil oi'jheii 
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cortical matter, bears a great resemblance to the reti- 
form and arborescent appearance of ^nerves, when de- 
prived of their neurilema: but in the former case 
the impression merejy amounts to a furrow,* whereas 
in the latter it is continued through the substance of 
the part. It would be interestrng to trace the de- 
velopement of this structure in {he nerves of the 
embryo: there can be little doubt, but that in the 
brain, the object of this subdivision of the surface, is 
to gain more space for the extension of the cortical 
matter. 

In order completely to understand thb disposition 
of the nuclei and of the medullary stems in the cere- 
bellum, it is necessary to compare the section of the 
general commissure with that of either henjisphere: in 
these sections there is seen an entire difference in the 
branching of the sterns from the nuclei, yet still a pro- 
vision may be traced for the gradual conversion of the 
one mode into the other. • 

In the fifth plate, which is adjoined, a vertical 
section is given of the left hemisphere of the same 
bruin, which furnished th«^ section of the vermiform 
processes in plate the tlyrd. The mode of branching, 
as shown by this section, and which alone I had in 
View, is accurately delineated, though the form of the 
entire part is not perfect: the whole cerebellum, for 
instance, is too much flattened, and t*he roundness of 
the upper and under surfaces is lost, owing to the 
position of the part in the vessel in which it was 
hard'oned. * 



Either hemisphere; considered apart, resembles a 
pyramid, the ba^e of which b iMihind and below, the 
apex before and above : we may distinguish two mar^ 
gine, sides, two surfaces, aivd four angles in each 
hemisphere : of the two margins, the anterior is con* 
cave, being nearly bne half of the semilunar fissure, 
and marking the .mutilated summit of the pyramid ; 
the posterior obtusely rounded margin skirts the base 
of the pyramid ; the Inner side is parallel to the vermi- 
form processes, with which it for .the most part co- 
heres, being liowever unattached in the purse-like 
fissure, the lateral wall of which it forms ; the outer 
side is entirely free, and parallel with the horizontal 
fissure ; the tipper surface is slightly curved, the under 
hemispherical ; the former comprises the and 

the upper and posterior lobes, the latter, the under 
and posterior, Uie slender lobes, the biventral and 
alniond-likc lobes: of the four angles the anterior and 
outer is free, Iwing the extremity of the semilunar 
fissure; the anterior and inner unites with jhc fore- 
part of the general commissure : the posterior angles 
are both unattached and ’rounded oft'; of which flic 
outer is supposed to exist at the meeting of the outer 
side and posterior margin, the inner at the extremity 
of the under and posterior lobe in the pursc-lik’e 
fissure. 

The section is so made as to divide the hemisphere 
vertically through the middle of either margin : in this 
manner all the lol>e.s and lobules, with tiie exception of 
the biventral lobe and the almond-like IoIk^s^ are jiistly 



divided in their axes. The same process should be 
employed in tliis case sis in dividing the g( 3 neral com- 
missure : it is expedient to place the cerebellum on its 
upper surface, to inctnc the knife somewliat dutward, 
and to carry it at one stroke from the fore, through 
the back part of the hcmis))hcrc. ' 

The section begins at the hollow ibetween the crura 
cerebri and annular j)r()1uberance5 passes obliquely 
through the latter, divides the portlo dura (A' the 
seventh, and the auditory nerve, the medullary stem 
of the flock, and tlie outer extremity of the semilunar 
lateral portion of the posterior medullary velum. The 
section passes across the outer part of the swallow’s 
nest, through the corpus restiforme touches the r(X)t of 
the almond-like lobe, and cuts obliquely through the 
point of the biventral lobe ; in continuation, it divides 
the square lobe, the upper and under posterior lobes, 
and the slender lobe : it divides, besides, the nucleus of 
the hemisphere, and the corpus ciliai\’ contained in it, 
the pedqncle of tlie tubercula quadrigemina towards 
its outside, the tubercula quadrigemina, and the crus 
cd^ebri, * 


Explanation of the Fifth Plate, 

Fjc. I, 


A section of the left Hemisplierc ol‘ the Cerebellum ; 
the extenvd portion is that represtMited. 



a. i. c. The Crus Cerebri, Tubercula Quudrigeiiuiia, 
and Annular Protuberance, obliquely cut across from 
within outward.^ and from Before backwards. 

i. The hole between the crura cerebri and the an- 
terior margin of the annular protuberance. 
d. The divided Portio Dura? 

The divided Portio Mollis. 

f. The divided stem of the Flock, to which the 
lateral portion ol*thc medullary velum is attached ex- 
ternally. 

g. 1. The external jiart of the Almond-like Lobe, 
which is attached in the valley *to the spigot, cut 
through. 

h. i. Q. The Biventral I^obc, which is divided more 
obliquely ; ii, the medullary stem ; ft. the anterior 
portion, curved towards the medulla oblongata, and 
touching the flock and almond-like lobe; i. the 
posterior portion, adjoining the slender lobe. 

ft. 1. 3. The Slender Lobe, which unites itself to the 
pyramid in common with the biventral lobe; 3. its 
stem, which quickly divider into an anterior and 
posterior branch. • 

m. n. 4. The Under and Posterior Lobe; 4. its short 
medullary stem, dividing into two branches, m, the an- 
terior, 71 . the posterior, connected in the valley with 
the loner and the short commissure. In some bnyns 
this lobe has two stems projecting from the nucleus, of 
which the posterior is the largest, and divides into two 
branches. 

o.p, 5. Hie Upper and Posterior Lobe ; 5. its large 



medullary stem^ which divides into two principal 
branches, o. the posterior, ai.d jd. the' anterior. The 
single commissure, composed of a single lamina [tab* 
iii. fig. l.yi] unites the £wo lobes of this name, which 
have the longest and largest stems of any of the lobes 
of the heniispliorcs ; &metimcs this lobe enlarges at 
once, from its connexion with the commissure ; some- 
times its thickening is gradual : its section )s broadest 
near the horizontal fissure. 

q. r. s. 6 — 13. The Upper and Anterior or Square 
Uobe: this lobe has eight [6. 7. 8. 9. 10. 11. 12. 13.] 
medullary stems rising from the nucleus, ''^dicreas the 
other lobes have but one: these numeious stems, how- 
ever, are individually slighter than the stems on tlie 
under surface and posterior margin. Some+iinep tliere 
are but six or seven medullary stems to ; lobe 
which arc in that case larger, and have iiior'' numerous 
branches. Where the square lobe borders on the 
upper and posterior lobe, betw een p, and q, and and 
6. may be remarked always one, sometimes two small 
and short stems, which do not appear at the surface, 
but fill up* the angle, which results from the great in- 
clitlation ba«c;kward of the square lobe, compared with 
the direction of the upper and posterior lobe : at r. is 
the limit at which the vertical process of the general 
commissure is separated from the horizontal process : 
four stems are found on either side of this interval. 
The furrow between the vertical and horizontal pro- 
cess of the general commissure is deepest at the central 
point, through w.hich the section in the median plane 
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passes ; here the furrow reaches the nucleus ; but on 
either side it beqjomes, shallower, so that in the section 
of the hemisphei|c, the distinction between the vertical 
and h(M*izontal branch is lost, and the furrows between 
each ot the lobules of the square lobe are all equally 
deep. * 

L The nucleus gf the hemisphere, with the corpus 
cillart in its midau , /liich, in the section of the general 
commissure, is c point only, where the vertical and 
horizontal processes join but here is enlarged to con- 
^idc)-able dimensions both of height, and length, and 
breadth: hence liic altered relation between the me- 
dullary stems anc^ the nucleus : in the general com- 
n''’ssure tlierc are but two processes ; in the section of 
uo -.cUiiSpiitAV there are from ten to thirteen, rising 
I’j Oil. the nu Jeus. liehind 6, and 2. behind the square 
iooc , a. 1^ biventral lobe below, the nucleus 
vA'omc.s much sJn. er, and -iS compressed and flattened 
n ah e wards, so that it might indeed here 
be coiisi " jr^d .i, ^ item, of which the upper and under 
po^tel. lobes ^ ' a d 7.] af-e branches. 

1,— Arc tlji- lCvu UK dullary t>.oms, whiCli are seen 
in this section to spring , ’ nucleus of the hemi- 

sphere : of these 4, and 5. appear the largest, 6, the 
longest : 1. and 2. the stems of the almond-like lobe, 
and the biventral lobe, arc also large, but they are /lot 
fairly seen in this drawing. When these lobes arc cut 
through vertitally in their axes, as in fig. ii. and iii. 
the stem of the almond-like lobe is seen to be of con- 
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sidcrable size, and that of the biv^'ntral lobe to be 
divided down to the nucleus. 

The medullary stems vary in nuiiftber from ten to 
thirteen : there are seldom fewer tlian ten. When the 
number is small, thf loss falls on the square lobe. 
When the stems arc numerous, they are individually 
smaller, and have 1‘ewer branches; on this principle 
thq stems in the square lobe are niapy and simple. In 
the right liemisphere of the same brain the anterior 
branch of the soft lobe was slightly furrowed and 
larger, and the luider and postt'rior lobe was pro- 
})ortionately smaller and less arborescent ; the upper 
and posterior lobes were like those on tlm left side: 
the square lobe had eight stems, but the interval be- 
tween the vertical and horizontal process tell, in this 
case, behind the fifth stem, as it more generally hap- 
pens. 


Fig. II. 

In the^ vertical section of the hemisphere the bi- 
ventral lobe is obliquely divided : in the present figure 
a ^^Ttical section of a bivclitral lobe is represented^ 
carried through its thick and outer extremity, and 
parallel to the horizontal fissure ; either venter in this 
view has its proper stem rising immediately from the 
nucleus. 

f 

CL A portion of the nucleus, from which the two 
stems of the biventral lobe spring. 
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6. The internaJ stem, which is in apposition with 
the almond-like Ibbe and the^flock : this is the larger 
stem, and divides* into two branches. 

(\ The external slighter stem, which leans against 
the slender lobe. 


, Fig. III. 

The situation of the almond-like lobe is so near to 
the median plain of the cerebellum, .that in the vertical 
section of the hemisphere, a small external portion only 
of this lobe IS shown. To exhibit the interior of this 
part in its full dimensions, the lobe should be divided 
from its point to its base : such a section passes through 
the stem of the almond-like lobe, the lateral portion 
of the posterior velum, the swallow’s-nest, and the 
peduncle of the tubercula quadrigemina. The large 
stem of tlic almond-like lobe is somcwdiat contracted 
near its root ; afterwards it expands into an irregular, 
rounded extremity, from w^hich three branches spring, 
which divide themselves again into minor branches 
and laminae. • • 

a, a. a. The peduncle of .the Tubercula Quadri- 
gemina, and its continuation with the lateral portion 
of the posterior velum, through the nucleus, whcrtfii 
contributes to form the upper side of the fourth ven- 
tricle, and receives the rounded end of the tJmond-like 
lobe in the cavity termed the swallow’s nest. 

h. The divided lateral portion tjie Posterior 
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VeluiB, which lies in the swallowVncst, between the 
under surface of the peduncle of the| tubercula quadri- 
geniiria, and the rounded end of theialmondJike lobe : 
b* tliie rounded end of the latter somewhat depressed, 
in order that the posterior velum may be jnore di- 
stinctly seen, and its manner of connexion with the 
nucleus. 

c. The Nodule. 

I 

(L The medullary stem of the AlmondJlke Lobe, 
which is directed obliquely upwards and backwards 

towards the nucleus. 

»* 

e. e. The convex unattached extremity of tlie 
Almond-like Lobe, which looks towards the valley and 
the medulla oblongata. 

f. The apex of the lube. 

g. The side, at which it touches the biventral lobe. 
1. 2. 3. Three branches of tlic stem, of which the 

slightest, 1. i<5 divided into three portions; the sliortcst 
and broadest , 2, into two portions ; and the longest, 3. 
into several. 


\ 

The Cerebellum separated from behind forwards into 
two horizontal Portions. 


For this object it is necessary to erfiploy^ a cerebel- 
lum thoroughly hardened in alkohol. The separation 
is eflccted by tlaring the organ asunder at the interval 
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between the last lobule, and the last but one of the 
upper and posterior loife: on gentle pressure made 
with the thumbs against the opposed surfaces of these 
lobules, the natural closing of the intervening fissure 
yields, ai^ the division may be easily carried all 
round, to the depth of the purse-like notch ; a few 
drops of water poured^ now and then between the rent 
surfaces, facilitates the process. Some caution is now 
required: the separation seldom spreads into the 
purse-like fissure, by the division of the single com- 
missure, but generally passes below it, so that on the 
one hand is seen the lamina of the single commissure, 
on the other 4110 surface of the branch /t. [Fig. I. 
Plate III.] When the horizontal process of the 
general commissure is thus carefully included in the 
rent, the sepiiration of the cerebellum into an upper 
and under portion may be continued to the requisite 
depth by the means at first employed. The rent 
passes through the general commissure, below the 
single commissure JTab. III. Fig. 1.^.] in the upper- 
most branch of the horizontal process [Tab. III. Fig. 
1 *./’ ff- as far as the union of the vertical add hori- 
zontal processes in the nuclejis, or it may be continue^ 
as far as the apex of the fourth ventricle, where the 
medullary vela meet. In the hemispheres the rent 
begins in the inferior branch o. [Tab. V. Fig. 1.] of* 
the stem o. p. 6. [Tab. V. Fig. 1.] of the upper and 
posterior lobes, and passes through their nuclei, over 
the ciliary bodies, the swallows’ nests, and the lateral 
jwrtions of the posterior velum ; laterally, it falls on 



each horizontal fiNSuro, runs along it in a direct line to- 
wards the origin of tlie fiftli pa^r of J^crvcs, and ends be- 
tween tins body, the head of the flo^k, and the anterior 
and outer angle of the square lobe ; in the hemispheres 
it passes to a greater depth than in the general com- 
missure. The peduncles of the tubcrcula quadri- 
geinina lie above, those of the ^medulla oblongata be- 
low the fissure, and the peduncles of the annular pro- 
tuberance are divided by it ; the portions thus hori- 
zontally scjiarated are held together by the annular 
protuberance. 

This preparation shows the disy)osition of the me- 
dullary substance in the nuclei, and in -the stems and 
branches, which are derived from thence. It admits 
of a further application : the two portions of the cere- 
bellum may now be bCj)aratcJ at their union with the 
annular protuberance : the upper consists of‘ the sq uare 
lobes, the upper and posterior lobes, and the siqicrior 
vermiform process ; the lower, of the under and 
posterior lobes, the biventral lobe^s, the almond-lik(^ 
lobes, and the contc?nts of the valley : these portions 
thus separated are flexible, and if bent inwards, dis- 
close the arrangement of^the lobes and lobulei, their 
situation, number, and respective directions. It would 
be expedient to provide many such preparations, with 
%a view to ascertain the most prevalent form, and the 
principal varieties in these parts; })crhnps modelling 
in wax might be useful on this occasion. 

Ily the separation above described, a peculiar con 
struction is T*en(lcrcd apyuircnt, which, with slight va- 



nations, exists in /every brain, I will endeavour to 
describe this as clearly as 1 can, and I request the 
reader, for the bettor understanding my description, 
to cotnpaipc it witli the adjoined drawings, and with a 
preparation such as I have employed; he will find, 
however, after all, that this inquiry will suggest to his 
mind many more doubts respecting the structure of the 
cerebellum, than it will clear up. The internal struc- 
ture consists of fibres, tending from the circumference 
to the eenlrc ; at the circumference the fibres are fine, 
towards the centre, coarsely fasciculated. The whole 
exposed surface is naturally divisible into five regions, 
in which there* is an obvious difference of structure. 
Tlie finer fibres, converging towards an imaginai*y 
centre, compose all the steins, which rise directly from 
the nuclei, as well as their branches and further sub- 
divisions : courser fibres, on the other hand, more or 
less interwoven witli one another, compose the nuclei . 
In the preparati^)!!, from which the adjoined drawing 
was taken, the fibres of the nuclei appeared to follow 
the same general clirex'tion with those of tlfe stems : 
mostly, however, the fibres?, of the nuclei arc bent away 
in the horizontal jilane from tlie point, at which they 
touch the radiated fibres of the circumference, so as to 
form at first an angle with the latter : the tendency 
decussation, which chiefly occurs in a direction parallel 
to the median plane, increases as the coarse fibres arc 
more remote fi’om the circumference, and approach the 
peduncles, wliicli seem to Ijave a like structure. Traced 
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rfong the fine radiate4 fibresf of l^ither siitfece, and 
parallel to the circumference, may rie seen a ridge, and 
a light groove or indented line ; upon the under surface 
, the ridge is extemaj, and the furrow interndi ; the re- 
verse is noticed upon the upper surface : the furrow 
upon the under surface and the lidge upon the upper, 
mark the meeting of the stemfs and nuclei. 

In the outer region on either side [Tab. VI. Fig. 1. 
€.f, the fibres are arranged in four strong fasci- 
culated bands, iJ^bich decussate each other; a finer 
disposition, but of a similar kind, seems* to prevail in 
the bands themselves. In the next region on either 
ride, [Tab. VI. Fig, \.f. g.f, ^.] the direction of the 
fibres is more uniform, except where towards the inner 
margin a round fasciculus ascends obliquely between 
these fibres, which form a cylindrical canal enclosing 
It : this fasciculus extends Ibelow towards the swallow’s 
nest and the almond-like lobe, on either side. In the 
middle region [Tab. VI. Fig. which corre- 

sponds to the general commissure, the fibres are 
throughout fine and uniformly disposed, but arc some- 
what less so in the nucleus ; one fine transverse line 
alone occurs in this region, at the union of the pyra- 
mid with the horizontal process ; this line is a slight 
ftfrrow on the lower, and an equally slight ridge on 
the upper surface. 

Thus the peduncles of the cerebellum are shown to 
be prolonged backwards in coarse and interwoven fibres 
which encircle tke ciliary bodies, and form the nuclei, 
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from the surfaces Jof which series of finer and radi- 
ated fibres, corrOsponding wit|;i the lobes and their 
subdivisions, diverge. 


Explmatim of the Sixth Plate. 

Fig. I. 

Tlie Cerebellum, tom horizontally into an upper 
and under portion : the medullary surfaces resulting 
from this division are represented, 

A. A. The upper portion of the Cerebellum. 

B. B. The under portion. 

C. C. The Purse-like Fissure. 

D. The posterior surface of the Single Commis- 
sure. 

E. The upper surface of the Branch li, [Fig. 1. 
Plate III.] 

F. F. F. F. The Cortical Substance of tlie last, and 

of the last but one of the Lobules of the upper and 
posterior Lobe, between which the separation is accom- 
plished. , 

G. G. The projecting inner extremity of the Under 
and Posterior Lobe. 

a. a. The Furrow on the upper portion. 

b. b. The Ridge on the upper portion. 

c c. The Ridge on the under portion, which cor- 
responds with the furrow a. a. 

d. d. The Furrow corresponding with tlin ridge ft. ft. 
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h. d. (L The lines, within, whi^ are the nuclei, 
without which the stems and their isubdivisions ; the 
fibres in the former are coarse and intricate, in the 
latter uniform, fine, and radiated. ^ 

By the lines e.J'. g. are indicated three regions, in 
each of whic*h a different organization is observe ^ 
f, c. f. e. include the outer region. 

//, i, k, L L k, L h. Four strong bands on e' * idc 
in this region, which cross each other in the -itaiice 

of the cerebellum, and are themselves c» ^sed of 
fibres similarly disposed. 

y* S'f S‘ S /• S' y* following region on either 

side, which is placed above the swallow’s nest, and has 
a peculiar structure. 

m. A point, from which a bundle of fibres ascends 
obliquely backwards. 

n, o. n, 0. The medullary cylinders, and the chan- 

nels, in which they are lodged ; the former arc torn 
across. , 

g, g, g, g. The internal or middle region, \i liich 
consists 'of the rent surfaces of the goneial com- 
n^issure. , 

^ p. p. A line, at which the under surface is trans- 
versely furrowed, and the superior marked by a slight 
iidge. 

q. The fine decussation of the fibres at the bottom 
of the fissure in the middle region • 



In this figure are represented the cylindrical medul- 
lary bo *es, which are found on the inside of the re- 
f- (i-f- g- s j- g-f- [F‘g- 1-1 as they appear be- 
fore the separation above described is completed, which 
eventually tears them across. 

a. a. The upper half of the Cerebellum. 

h, b. The under half. 

c. c, llie Purse-like Fissure. 

d. Tlie anterior and upper surface of the branch 7i. 
[Plate III. Fig. 1.] 

e. The posterior surface of the Single Commissure. 

^ Portions of the Regions marked^ 

g,f» in the preceding figure. 

g. The middie^Region. 

h. h. The cylindrical medullaPry bodies, winch rise 
froii]^ the under surface in a direction different from the 
course of the neighbouring ^bres, whence they appear 
to lie in proper canals; they ascend tibliqucly back- 
wards, and pass to the corticaf substance of the com- 
missure of the upper and posterior lobes. 



Further Inquiries respecting the Struchtre the Hu^ 

man Cerehellum^^hy Professor Reih Archiven^fur 
die Physiologic. Achter-band^ p. 385 — 426. 

On the Structure of the Lobes, -and Lobules, and 
Laminie, which are placed upon the medullary Nu- 
cleus of the Cerebellum. 


VL 

• 

The value of these inquiries turns upon the question, 
whether the structure which I am about to describe 
exist originally in the organ, or result from its indura- 
tion in alkohol. Upon this point I shall only observe, 
that the definite and peculiar arrangement of parts 
which is found in the hardened cerebellum, appears 
unlike what we might expect to arise from the in- 
fluence of a chemica*! agent upon an uniform pulp ; 
and th^c it is much more probable, that immersion in 
alkohol merely unfolds and renders evident an original 
separateness in the component parts of the brain, which 
was before too delicate^ for observation. 

\ To resume our description : the three peduncles on 
either side may be considered as forming, by their 
union, two medullary columns, which are directed at 
first backward and outward ; these enlarge into coarsely 
fasciculated masses, which contain, near the middle of 
eacli hemisphere, the ciliary bodies, and are finally in- 
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dined inwards in circular coiirse towards the general 
commissure; the central mass on either side is sur- 
rounded by a laminated stratum, and, in union with 
the latter? constitutes the medullary nucleus : upon the 
exterior or laminated stratum the lobes and their sub- 
divisions are placed ; in the history of the latter two 
distinct points clainj our notice, viz. the structure of 
each part, and the manner of its articulation witli the 
neighbouring surface. As the same plan is every 
where followed in these respects, the •complete under- 
standing of any single portion of the surface involves 
a knowledge of the whole. 

The lobes, lobules, and their subdivisions, consist 
of medullary plates, which are arranged in succession, 
one behind the other, and are parallel to the outwwd 
furrows ; each mcdollary plate again consists of fibres, 
which arc radiated, and converge from the circum- 
ference, generally towards the centre of each hemi- 
sphere, as seen in l^late VI. Fig. 1 and 2; but some- 
times, as in the almond-like lobes, another imi^ginary 
centre is produced by the peculiar form of the part, 
towards which its fibres coifVergc. In the stems and* 
branches of the lobes, that is to say, when nearer the 
nucleus, the fibres are found to be coarser and stronger , 
than at the surface of the cerebellum. 

In consequence of their radiated structure, the me- 
dullary plates tear very readily in the direction of 
their fibres, but do not yield any regular fissure, when 
an attempt is made to tearnhem transters^y. The 

o 2 
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fibres have a glittering, tbubbl^likeiappearancey when 
viewed through a microscope. 

In brains which Jiave been long in alkohol, and 
appear thoroughly burdened, threads as fint as those 
of the silkworm may be raised from the stems, par- 
ticularly in their middle : whethei the substance of these 
threads correspond in any respeqt with the cellular 
texture between the fibres of muscles, is extremely 
uncertain. 

The particular contrivance, which I call an articula- 
tion [articulation], exists, wherever subdivision or 
branching occurs, as of the stem from the nucleus, or 
of branches from a stem, as well as when a slighter 
medullary layer lies upon a larger : it may be men- 
tioned here, that the parts of the cerebellum are rather 
contiguous to, than continuous with, each other: the 
truth of this position will appear in the sequel. The 
articulations arc disposed in lines parallel to the course 
of the laminae, and consist of a prelecting linear ridge 
on one^ surface, and a corresponding furrow on that 
opposed to it: the ridges are more or less acute or 
•rounded : the surface between any two ridges is slightly 
hollowed. The appe^arance of ridges and furrows has 
been already represented in the drawing of the hori- 
* zontal rent of the cerebellum. It is necessary to 
distinguish from this mechanism those sharp and mi- 
nute projections which exist in the angle, at which 
any two branches of equal bulk meet ; such projections 
are acute, arid consist of t^wo portions adhering without 
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an intermediate furrow. Every lamina is naturally 
separable into t\ypeqijal late^l portions : at the centre 
of the base of each lamina is found an angular furrow, 
which receives the ridge of the surface below. If a 
lobule he divided in its axis, and from the exposed 
surface of either half, the medullary plates be suc- 
cessively raised in a' direction from the base towards 
the apex, to that,^ on which the ridges exist for the 
articulation of the laminae; and this last lamina, in- 
stead of being raised as the preceding, be peeled o£F 
crosswise, medullary plates arc seen extending from 
the ridge into the centre of the lamina. Similar 
ridges exist bn other occasions where medullary plates 
are joined : the ridges are slighter, in proportion as 
they are remote from the nucleus. A rent made 
Irom the outer surface of a lamina towards the centre, 
docs not pass directly to the nucleus, but from the 
lamina, througli the branch on which the latter is 
placed, from this branch again through its stem, and 
so on towai'ds die nucleus. The middle medullary 
plates of the lamina) do not pass to any adjoining 
branch, but are continued down the branch on •which 
the lamina is placed. A similar disposition is observ.ed 
in the connexion between m’yior branches and larger 
branches, and in that between the latter and their 
stems: the exterior plate alone skirts accurately tile 
margin of each subdivision, and may be traced re- 
ascending, anti lining in succession those beyond : the 
internal plates follow the course of the stems and 
branches. I'hese facts may be asgettained when a 
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iobe is opened from its base and everted. The me- 
dullary plates of the steips pass^intolthe branches and 
their subdivisions, and^even into tlie laminas. 

Having made these ger^eral remarks, I will describe 
specifically each part^ beginning at tlie circuiiifcrence, 
and passing inwards to the nuclei: and first of the 
laminae*. 

The cortical external covering of the laminae con- 
sists of two layers ; the outer of which is grey, the 
inner of a dirty yellow. The outer layer may be re- 
moved from the inner, and the inner again from the 
medulla, leaving smooth surfaces, and apparently 
without the rupture of an intermediate substance. By 
immersion in alkohol the cortex becomes white, the 


* By laminae [bliittchen] I mean the ultimate sub- 
divisions of the lobes of the cerebellum, which are com- 
posed of a central medullary, and an external cortical 
portion j for the most part they pr(^*ect at an acute 
angle j they vary in form, magnitude, and direction. The 
cortical matter is not confined to the laminae, it is equally 
spread over the furrows between them; it is however 
limited to the surface, with the exception of its con- 
tributing to the ganglions,' within the medulla. The me- 
dullary substance of the cerebellum again is every where 
covered with cortical matter, excepting on the surfaces of 
the fourth ventricle, the stems of the flocks, the medullary 
vela, and the peduncles ; which parts, *it may be pre- 
sumed from this circumstance, have an office different 
from the rest. * , 
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medulla yellowish, but morci so in the laminse than 
elsewhere. The<i corfc£x is of a looser, more spongy 
texture than the medulla. These circumstances, and 
what I have mentioned above, of the continuity of the 
layer of*medulla immediately w^hin the cortex, may 
lead to the conjecture that the latter is formed as if by 
precipitation from the investing pia mater, and that 
its colour changes, gradually to yellow, and then to 
white ; and it may even be worth inquiry, whether the 
whole substance of the cerebellum be not thus formed. 
One circumstance I would mention jn connexion with 
the preceding remarks, that the pia mater in the feetus 
is unusually firm, when there is no distinction between 
cortex and medulla in the substance of the brain. 

The central part of the lamime consists of slender 
plates, wliich lie in close apposition, and admit of being 
separated. These plates are composed of fibres, 
whieli arc nearly parallel, arc directed towards the 
extreniity of the lamime, and are covered on every 
side with cortex*. The external plates are reflected 
from one lamina to another. If the external^ plates be 
followed to the centre of the base of any lamina* from 
the interval on cither sidfe intervening between this 
lamina and the next above and below, they will be 
found to meet abruptly ; and at an angle with their 
former course, and parallel with each other, and In 
the axis of the lamina, to pass to its extremity. Where 
these plates meet is the angular furrow belonging to 
their articulation, beginning at which it is easy to sc- 
)>aratc the lamina into twd uijiial and-^simi^lar portions. 
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Intermediately between the external plates thus de- 
scriijed, other medullary plates, '.deriYd from the me- 
dulla of the branch itself, enter eacn lamina, which 
may be distinctly traced for at least half of the length 
of the lamina. « “ 

From the lateral surface of a lobe or lobule, lamina 
after lamina may be successively removed with the 
handle of a scalpel and the forceps^: along with each 
lamina a medullary plate is torn down; the first of 
which, that namely corresponding with the lamina 
nearest the base, may be traced reflected along the 
opposite surface of the adjoining branch. At the 
point where the lamina is first raised, and at the place 
of its natural articulation, a ridge is seen : if the next 
lamina be raised, another ridge is seen, belonging to 
the articulation of the second; and if this be then 
drawn towards the base of the lobe, along with its cor- 
responding medullary plate, the ridge is lost, on which 
the former lamina had been placed, but remains still 
distinct upon the plate Jast separated. * In this manner 
the laming on each side of a lobule may be removed 
to the central plates. Every lamina, however, does 
not bring away with it a medullary plate : whether it 
be, that all the laminae have not a plate derived from 
the centre of the branch, or, that if they have, its 
slightness renders it often impossible to remove it 
singly. Thus a lobule is peeled from the outside to 
its central plate, much in the manner of various parts 
of plants. 

If a lobul<; be Selected, th6 laminae of which pass ofl* 
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at a right angle nearly^ and one of these be pressed 
towards the apex, and 'upon ^ts thus exposed surface a 
slight incision be made, the •thin medullary plate, 
which may then be raised, will not pass from the base 
of the lamina along the axis of ^ the lobule; but will 
be found continuous with, or reflected so as to form 
the outer medullary plate of the lamina next in order 
towards the base of the lobule. A similar result 
ensues, if an incision be made upon the external margin 
of a sufficiently broad lamina in the direction of its 
axis, and either lateral portion be pressed towards the 
adjoining lamina ; the separation will continue down 
the first parallel to its axis, and then ascend the 
second lamina in the like direction. If again the cor- 
tical matter be removed from a few laminae, and from 
one surface of a thus denuded lamina a fine layer be 
drawn with the forceps, the rent will first descend 
parallel to the axis of the denuded lamina, then run at 
an angle along the interval leading to the next lamina, 
which it will in turn ascend. 

If a thin lobule be torn asunder in its axis, and its 
layers be raised in a direction Iroin the base towards 
the apex in succession, so^ks to leave the external layer 
only, there is an appearance as of cylinders lying in' 
close lateral apposition: the projections in this case 
correspond with the intervals between the lamiiije ; and 
the angular furrowa, to the axes of the lamin«e ; each 
lamina will open at these furrows, and finally divide 
into two equal portions. If care he taken not to com- 
plete this sej)aration, each lobule, and even each entire 
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lobe, may in this way be unfolded, and its arborescent 
appearance converted intp that*pf ai| expanded mem- 
brane. The better mode of thus unravelling a lobe is 
the following : a portion about an inch broad is to be 
cut out of a fresh <jerebellum, and placed lor from 
twelve to twenty-four hours in a weak solution of caustic 
potass, then in distilled water for some hours more, 
and finally left for from twenty-four to forty hours in 
pure alkohol. Very little force is necessary to unfold 
the parts of such a preparation in the order above 
described. By a spmewhat similar process the medul- 
lary plates of the lobes and lobules may be shown : an 
indurated cerebellum is to be placed in a weak so- 
lution of caustic potass, for from twenty-four to forty- 
eight hours, and subsequently reimmersed in alkohol 
for a few days, if the solution ol‘ potass has rendered it 
too soft. From a lobe thus ])repared, the laminjc, 
with their adherent medullary plates, may be easily 
separated in succession. When several laminae have 
been removed, it may well be seen hftw one or more 
plates of the central medulla of each lobule enter the 
furrow* at the base of each lamina, and proceed to- 
wards its margin. The sftme observation may be 
•varied by drawing in, the direction of the furrows, 
the external medullary plates. If a lobule be split 
1‘rofn its base, the fissure does not always proceed to 
the circumfercntal extremity, but often breaks short 
off into the centre of a lamina. 

The composition of the lobes and lobules is ac- 
curately the same vis that of the lamina'; only that the 
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medullary axes of these larger parts are larger in pro- 
portion ; but they eqijally adjnait of a central division, 
and their outer layers are reflected in a similar manner 
along the opposite surfaces of the adjoining similar 
parts. For the articulation of a |jranch with a stem, a 
lobule with a lobe, the latter shows at the line of 
separation a slight projecting ridge, which is received 
into a furrow in the latter. If the square lobe be 
broken oft* from the nucleus, and the laminated stratum 
l)e peeled from its internal surface, an appearance of 
apposed cylinders, or of parallel rajsed surfaces, with 
intermediate furrows, is seen ; resembling, though on 
a larger scale, the internal surface of the lamina?. The 
entire lobe may be then unfolded, the separation com- 
mencing at the intermediate furrows: the parallel 
raised surfaces again correspond to the intervals be- 
tween the lobules ; they are not always rounded, but 
sometimes angular and wedge-like* Finally, the la- 
teral plates of the lobules are reflected to the opposite 
sides of the neighbouring lobules, and the entire lobe 
itself, as well as the lobules, laminae, and their invest- 
ing cortex, seem as il'they might be the result df suc- 
cessive depositions from the surface. Hence it is that 
rents from the circumference Joward the centre do not 
penetrate the nucleus, with the exception indeed of 
that carried between the upper and under posterior 
lobes, which is represented in Fig. 1. Plate VL In 
this case the rent is successfully carried through, in 
consequence of striking an interval between the cir- 
cularly disposed fasciculi^ which enclose the ciliary 



84 


bodies: the rent has every appearance of doing violence, 
and the radiated fibres of the lobes meet those of the 
nucleus at an angle. ^ 

The lobules are articulated by means of ridges and 
furrows with the nucleus. To the square IcJbc there 
are mostly but three strong ridges, and several lobules 
attach themselves to the anterior of these ; hence the 
ragged appearance of this ridge, when the lobe in 
question is broken off. When the square lobe is 
raised from the horizontal fissure towards the superior 
vermiform process, a similar appearance is seen to 
what occurs in stripping the medullary plates cross- 
wise from the laminai ; viz. that of medullary plates 
entering tlie central furrows from the ridges, which cor- 
respond with tlicm. 

Frona what has been said it appears, that in the 
structure of the lobes, plates com})oscd of medullary 
fibres are merely laid in successive layers upon the 
nucleus; a remark which is confirmed by these ad- 
ditional facts; that there is no relation between the 
volume of the hemispheres and that of the medullary 
coluimjs ; that the medullary substance of the branches 
does not diminish in proportion to the minor branches 
given off from them ; th/it the radiation in the lobes 
has in many places a different direction to that in the 
mlcleus; and lastly, that the lobes and lobules of 
either surface overlap the medullary columns on either 
side of the horizontal fissure. It appears that the 
fibres from the circumference crowd together towards 
an imaginary cenArc, and thi^s exhibit iiiternally an ir- 
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regularly fissured surface, when they reach the nucleus, 
the next part for our*consid&*ation. 

Immediately within the lobes a laminated stratum 
exists, v^hich forms, on the one hand, the surface sup- 
porting these processes, and on \he other, the exterior 
shell of the nucleus. This it is, which requires to be 
peeled from the internal surface of the square lobe, 
after its removal, *as above alluded to, in order that the 
alternate risings and furrows at the base of its lobules 
may be seen. I have been able frequently to raise 
two, three, and more n)edullary plates in succession, 
between one ridge and another, especially between the 
posterior ridges. It would seem as if the component 
fibres run across each intermediate furrow, and meet- 
ing, form each ridge, and mount together into the 
lobules. There are found, besides, some ewrser fibres 
in the direction of the ridges, which cannot be raised 
without bi caking up their adhesion to the sides of the 
medullary columns; perhaps these are but layers, 
which serve to fill up the intervals : the stratum itself 
seems, as the preceding parts, to be formed in layers, 
as by successive depositiyiis. 

The last part is the stratum of coarse and curvi- 
linear fasciculi, which is specially continuous with the 
lateral peduncles of the cerebellum, and together with 
the anterior and posterior peduncles and the ciliary 
body, constitutes the central part of the nucleus of 
either side. The lateral peduncles ascend backwards 
and outwards in the horizontal fissures, expand them- 
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selves in the upper and under ^portions of the hemi- 
spheres, and at the same time incline inwards, being 
curved more abruptly at the fore part than near the 
posterior margin. The anterior division of fibres 
throws itself over the interior peduncles, and with the 
next set pursues a course towards the general com- 
missure: a third set of fibres passes parallel to the 
medulla of the general commissure, towards the purse- 
like fissure, to the posterior margin of the posterior 
lobes, the radiated fibres of which are placed at an 
angle upon them. If, on the removal of a portion of 
the posterior lobes, part of the nucleuses brought 
away besides, the two portions either naturally se- 
parate, or are only retained by tjieir mutual indenting, 
the furrows for whic^h are parallel to the circular course 
of the fibres of the nucleus. Between the middle pe- 
duncles, whicli form the capsule of the ciliary body, 
(which consists of lobes again, and may be raised from 
this capsule) and the anterior peduncles, the posterior 
plunge; and along with* the middle peduncles, mount 
over tl\e ^interior. The anterior peduncles ])ass di- 
rectly backwards, pierce the Jlobcs of the ciliary body 
with delicate fibres, and lie close upon and parallel to 
the anterior velum, and the nucleus of the general 
commissure. On another occasion I propose to return 
to this subject, and to give a fuller account of tlic 
nucleus and its peduncles. « 
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Explanatum of t7ic%Plates. 

Plate VII. 

Fig. I. 

This engraving represents the surface exposed by 
tearing off the square lobe, which is effected in the 
following manner. Its anterior angle is first raised by 
means of the handle of a scalpel, from the peduncle of 
the annular protuberance, and then the whole external 
margin of the lobe is carefully detached as far as the 
posterior angle ; in general^ a j)ortion of the upper and 
posterior lobe is raised along with this: the fissure 
thus begun, is continued towards the general com- 
missure, by continually raising, the partially detached 
lobe with the finger or the handle of the scalpel : 
during this process, the ridges are brought into view, 
with which the lobules of the square lobe are joinetl, 
and towards the vermiform jyroccss the yet unbroken 
medullary plates are seen rising from the ridges and 
entering the lobules. On either side of these medul- 
lary plates are fissures separating them from the outer 
plates, which, if enlarged with the handle of the scal- 
pel, show more distinctly the rise of the central plates, 



m the middle of the lobules: the lobe may now he 
broken abruptly off, cIosl' upon the general commis- 
sure. 

The shallower the layer, which is thus raised, the 
more distinct is the appearance of the ridges, on which 
the lobules rest, of the outward sloping furrows, which 
lie between these, and of the fissures in the centre of 
the lobules. The surface thus exposed, consists of the 
laminated stratum, which lies above the nucleus. The 
layers are piled most thickly anteriorly, towards the 
central lobe ; thej pass in a curvilinear direction to- 
wards the fore part of the superior vermiform process, 
above the peduncles of the tubercula quadrigemina, 
and add to the thick fasciculus, in which the peduncles 
of the annular protuberance cross over the latter: the 
fibres of these plates seem to pass transversely from ridge 
to ridge. If the preceding method should fail, the lobuli 
may be removed singly, by means of the handle of the 
knife; a trial being made, on the removal of the first 
or second, to effect the.raisingof the whole lobe, at the 
requisite level : if the rent be made at a greater depth 
than that above described, a coarsely fasciculated 
stratum is exposed, which is inclined inwards, en- 
circling the ciliary body. The removal of both the 
square lobes in this manner facilitates the complete 
exposure of the under surface of the cerebellum. In the 
adjoined drawing the square lobe of ^ the left hemi- 
sphere, to its juncture with the superior vermiform pro- 
cess, the first lobule of the upper and superior lobe, and 
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the anterior half of the second, are represented aa 
broken away : the cerebellumtis inclined obliquely to- 
wards the right side. * 

a. The Right Hemisphere. 

b. The Left Hemisphere. • 

c. c. The Superior Vermiform Process, 

d. The Purse-like Fissure. 

^.yrhe TubercuVi Quadrigemina. 

The Left Peduncle of the Tubercula Quadri- 
geniina, freed from the central lobe, and therefore ex- 
posed to its connexion witli the nucleus, where the pe- 
duncle of the^annular protuberance crosses over it. 

A point, at which a greyish substance of looser 
texture appears, from between the anterior, and mid- 
dle peduncles ; it is a process of the ciliary body. This 
substance, which shrinks in alkohol more than the 
neighbouring parts of the oereBellum, and when ex- 
posed to the air dries more quickly, is easily separable 
from the medulla of the nucleus; in this case, its 
shrinking had produced a spontsyiieous separation. 

h. A triangular fX)rtion of the Crus Cerebri, inter- 
posed between the peduncle of the Tubercula Quadri- 
gemina, and that of the Annular Protuberance : there 
is a groove marking the boundaries of these parts on 
cither side of the crus cerebri meeting its fellow at an. 
angle. 

L The Peduncle of the Annular Protuberance. 

k. A part of the upper surface of the Peduncle [«.] 
which is smooth externally, where it forms the floor of 

• . H 
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the liorizontol fissure ; but internally grooved, where 
it forms a centre, from which fibres diverge on all sides 
constituting the nucleiis. This surface is best seen in a 
cerebellum previously hardened in alkoholj and after- 
wards immersed in a weak solution of potass. Vessels 
cither numerous or of large size enter at this point. 

Z. The medullary substance of the same Peduncle, 
extending itself to the Lobules « of the Upper and 
Posterior Lobe ; with the sloping surface of the lami- 
nated stratum, which is continuous with the central 
plates in the lobules of the square lobe. 

M. m. m. Three somewhat rounded pdges, having 
deep excavations interposed, from which the medul- 
lary plates arise, which enter the lobules of the squan^ 
lobe : the first is the most intricate, the circular fibres 
of which pass inwards over the peduncles of the annu- 
lar protuberance ; with these are articulated all the 
anterior lobules of the square lobe, which are connected 
with the vertical process of the general comniissure. 
These lobules are in [)art inclinecl forward; others 
arc vertical or inclined slightly backward. 

n. A slighter ridge, upon which the medullary stem 
of the first lobule of the upper and Posterior Lobe is 
placed. * 

» 0. o. Delicate ridges corresponding with laminm. 
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Fig. II. 

• 

represents the surface exposed, by breaking off', in a 
similar manner, tlie biventral and slender lobe, half of 
the almond-like lobe, and that surface of the lobule of 
the under and posterior lobe, which lies nearest to the 
slender lobe. The handle of the scalpel is directed 
under the biventral lol)e, over the extremity of the 
flock, and the peduncle of the annular protuberance, 
so as to raise the outer margin of the biventral and 
slender lobes. Then the surface of the under and 
posterior lobe nc^arest to the slender lobe is to be 
broken through to the nucleus, and the rent carried 
laterally towards the valley, as far as to the middle of 
the almond-like lobe, where the fissure is to terminate, 
being directed along its axis to the surface. The sur- 
face now ex]>os(id is covered with ridges and interme- 
diate depressions, like the former, beneath which like- 
wise a laminated and sloping stratum lies. • 

In this figure, the biveiikral and slender lobes arc sup- 
posed to be entirely removed on the left side, as well* 
as the neighbouring surface of the under and posterior 
lobe, and the outer half of the almond-like lobe, to *1110 
depth of the nucleus. 

a. a, Tlic Ctrura Cerebri. 

h. The Annular Protuberance. 
c. The Medulla Oblongata <'ut linbii^h, and some- 
what inclim'd to the right. • 

jf ^ 
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d. The right Hemisphere. 

e. The left ^ 

f. The Pyramid. 

g. The outer margin of the Square Lobe. , 

h. The Peduncle of^thc Annular Protuberance. 

i. The Flock. 

h. The Almond-like Lobe broken in half. 

1. The point upon the under surfacb of the Peduncle 
of the Annular Protuberance, from which fibres di- 
verge, and expand into the under portion of the nu- 
cleus. 

7n, A considerable ridge, on which the biventral 
lobe is articulated ; this divides towards the almond- 
like lobe into two lines, the anterior of which passes to 
the posterior margin of the stem of the almond-like 
lobe, the posterior towards the stem of the pyramid. 

7/. A second ridge, somewhat more marked, with 
which the slender lobe is articulated; between these 
ridges, and on either side of them, shajlow depressions 
or channels exist. 

o. 0 . 0 . 'I’he broken stem of the Under and Posterior 
Lobe, upon which the slight ridges for the' lamina? of 
.its anterior surface are seen. Into the divided laminse, 
which remmn on the side nearest the pyramid, me- 
dullary plates may be seen passing from the ridges. 
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Plate VIII. 

Fia. I. 

The vertical spetion of a small lobule, from the cir- 
cumference of the Cerebellum, seen in its natural size 
as well as magnified, upon which there are five laminae. 
The two undermost laminae on the right side arc split 
in their axes, and drawn away from the lateral surface 
of the lobule. The furrow at the centre of the base 
of each lamina, and the corresponding ridge, arc seen. 

For this preparation, a thin lobule, or the half of 
one divided in its axis, may be taken, and cut into 
strips of the thickness of a quarter or an eighth of an 
inch. The lamina* may then be raised with a blunt 
instrument from the base towards the circumference. 
The fissure will run along thp surface of the branch, 
separating the lamina from it, and dividing each in its 
axis. In this way, the entire series of laminag on one 
side of a branch may 6e raised, and unfolded, and 
each lamina finally divided. • 


Fig. II. 


A portion of the surface of an hemisphere covered 
with cortex, which is prepared in *two *vays, to show 
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llie reflection of the medullary plates from the lateral 
surface of one lamina, over, the opposed surface of that 
adjoining. The portion taken should have lamina* 
sufficiently broad, and such as rise vertically form a 
lobule: upon the cxteri^l surface of one of these laminae 
an incision is made parallel to the course or axis of the 
lamina, one half of which is then pressed towards the 
neighbouring lamina. The rent gasses down the 
centre of the first lamina, and is reflected up the 
centre of that adjoining, which it divides, thus cutting 
out a wedge-like portion. 

a. The two laminae, the adjoining surfaces of which 
arc broken away. 

h. The wedge-like portion from the two lamina; 
everted. 

The object is still better attained by separating two 
laminse, and removing the cortex from the opposite 
surfaces, and then making a slight incision upon one of 
them ; if the layer cut through be drawn out with the 
forceps, the rent, as befpre, descends the first, and is 
reflected up the adjoining lamina. 

c. c. ^rhe furrow between two laminae opened. 

d. d. The limits of the surface, from which the cor- 
tex is separated. • 

Cf c. The medulla of two laminae stript of its cortex. 

The spot where the exterior medullary }>latc is 
removed from the opposed surfaces of the two la- 
mina*. 

The portion removed. 
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Pig. III. 

The vertical section of a stem with two branches. 

a. The stem. , 

6. c. Its two branches. 

b. The upper branch split in its axis; its two 
portions, when pressed together, leave an angular fur- 
row opposite.to the point at which the stem divides. 

d. The central medulla of the larger branch con- 
tinuous wltli that of the stem : at the angle where this 
branch and the stem join, the ridge is seen, which cor- 
responds with the furrow above described. 

In this preparation it is seen, that the branches 
unite with the stem in the same manner as the lamina; 
with the branches. The preparation is best made by 
selecting the posterior lobules of the square lobe after 
its separation, then pressing the laminae off from one 
surface of a branch, and carrying the rent down that 
surface, whence it is reflected along the opposite surface 
of the adjoining branch. • 


Fig, IV. 


The almond-like, the biventral, and slender lobes 
arc broken away from the under surlace .of the cere- 
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bellum. The inner extremities of the biventral and 
slender lobes bordering upon tfee valley are seen in a 
vertical section. * 

а. a. The nucleusof the right hemisphere cut through 

vertically. • 

б. c* The under surfaces of the nucleus, from which 

portions of the biventral and slender lobes have been 
removed. • 

ft. The ridge for the biventral lobe. 

Jlc. The ridge for the slender lobe. 

d. One surface‘of the biventral lobe. 

e. The slender lobe; its two outer .surfaces with 
their laminae are separated from the central medullary 
plates, which remain upon the ridge, and ascend into 
the two upper laminae. The outer surface on the 
right is reflected, so as to be continuous with the 
neighbouring surface of a lobule of the under and 
posterior lobe ; that on the left is directly reflected to 
the biventral lobe. In the interval corresponding with 
the second reflection's the apex a trifling lobule, 
which is* likewise split in its axis. The central plates 
of the biventral lobe are^ separated from its ridge, 
which is thrown towards the left. 


Fig. V. 

The square lobe of the right side broken off from 
the nucleus, apd its under surface represented. 

T^he outer margin, at which its lobules overhang 
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the horizontal fissure, is here on the left ; the inner 
margin, which shoul<]f join tjie superior vermiform pro- 
cess, but is here obliquely divided, is on the right ; the 
anterior mar^n, which contributes to the semilunar 
notch, IS above ; the posterior, ^which borders on the 
upper and posterior lobe, is downwards. 

The laminated stratum, upon which the square lohc 
is placed, is he);e removed. The lobules may be 
opened in their centre after this, as has been in the 
present instance effected in nine ; above, two lobules, 
and below one, remain unojiened. • 


Fig. VI. 

The internal medullary surface of a portion of the 
slender lobe torn through iti its axis. Tlie two posterior 
lobes, which have still broader lateral surfaces, would 
serve as well for this preparation, and the brain should 
not be too much indurated. J'roin the margin of the 
medullary surface nearest to the nucleus, a medullary 
plate is to be raised, after a shallow incision, and then 
drawn obliquely off with* the forceps: a few drops of 
spirit should be poured upofl the part during this pro- 
cess. In this way are exposed the furrows, indicaUng 
the axes of the larain?e, the intermediate convex sur- 
faces, the ridges, and the medullary plates passing from 
the latter into the furrows. 

a, a. The internal medullary surface of a portion oF 
the slender lobe, opened in its axis* » 
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6. The cortical substance of that surface of the lobe, 
which borders on the undof and |?osterior lobe. 

c. c. Places, where the medullary, as well as the cor- 
tical substance, has been broken through in the separa- 
tion of the removed portion. 

d. Raised lines visible on the rent surface, which 

ore sections of medullary plates passing into the centres 
of the laminae. , 

e. A medullary plate raised in a direction obliquely 
towards the surface, and from left to right: at its 
under surface the articulating ridges are seen, which 
correspond with the opposite furrows. the point 
where the partially raised layer joins the lobe, strong 
medullary plates may be seen passing from its ridges 
into the furrows. 


Fio. VII. 

A lobule of the biventral lobe divided in the middle; 
its medullacy internal surface represented. 

а, a. The surface delineated, as it appears imme- 
diately after its separation ; it presents an appearance 
of grooves, fibres, and Irfininae, which is more readily 
comprehended when seen than from description. 

б. b. The last lamina of the superior margin di- 
vided. , 

c. c. A wedge-like portion, composed of half tlic la- 
mina next on this side adhering by the reflected ex- 
ternal nicduUary plate. 
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1. 0. S. 4. 5. 6. 7. Seven strips of medullary plates 
raised in succession ; of/which»l. enters the furrow in 
the lowest lamina ; 2. that in the next above, and so 
on. The medullary stem consists of plates, of which 
the outer enter the furrow of thejowest lamina, and 
so on in succession. 

d. A surface, from which the central medullary 
plates are entirely removed, so as to show the furrows 
of the laminae ; the natural separation continued from 
the furrow of each along its axis, is shown on the ob- 
liquely divided surface : between the* internal furrows 
the convex and parallel surfaces are seen, which corre- 
spond with the external furrows. 

r. A medullary surface turned back, exhibiting as 
many ridges, as there arc laminae upon this half of die 
lobule. 


Fig. VIII. 

A broad mccliillary plate, from the under and 
posterior lobe of the right hcmisj>hcrc of the cere- 
bellum, to which a part of the circular fibres of the 
nucleus adheres. 

o. a. The marginal laminae sftript of their cortex. 

6. b. The portion corresponding to the under and 
jKisterior lobe. 

c. c. The line ^ at which the fibres of this lobe are 
placed on the nucleus. These fibres are mcirc delicate, 
and converge towards the centre of the hemisphere : 
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upon their lateral surface several ridges are visible, for 
the articulation of lobules and himinae. 

t t 

d. e. The portion belonging to the nucleus. 

d, A point, at which the circular fibres of the nu- 
cleus are inclined more abruptly inwards : thu radiated 
fibres of the lobe are placed almost perpendicularly 
upon these, and may easily be raised from them. 

e, A point more internal, at which the curved fibres 
have the appearance of being continuous with the 
radiated fibres. 

fi The margin, at which tlic stratum of curved 
fibres was separated from the peduncles of the annular 
protuberance. 


Fig. IX. 

A convolution of the cerebrum previously hardened 
in alkohol, and rent from within outwards. 

a. a. The cortical substance. 

b. The medullary substance, the radiation of which 
is towards the circumference. 

c. ‘The surface directed towards the nucleus of the 

cerebrum. * 

This engraving, though from an indifferent speci- 
ipen, may give some idea of the structure of the con- 
volutions, w'hich are placed on the nucleus of the cere- 
brum ; they are all of similar fabrick, and form the 
greater part of the brain. The cerebrum is composed 
after a similar type to that of the cerebellum; it has a 
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nucleus, and organs, which encircle it. The convolu- 
tions of the brain, like ‘the laiBninse of the cerebellum, 
consist of medullary plates, as these plates again, of 
fibres, an^ their exterior surface is covered with a 
layer of cortical matter; but tht^ arc not collected 
into stems, and they are far larger and stronger than 
the laminse of the cerebellum. The medullary plates 
are least adherent ^n the centre of the convolutions, 
but are not so easily separable as the laminae of the 
cerebellum, on account of their incurvation. The 
layers of medulla have a radiated fibrous structure, 
the feather-likc radiation being directed towards the 
circumference: hence it is easy to raise the fasciculi 
from the nucleus outwards, but they will not tear 
transversely. The cortex is easily separable from the 
medulla; it lies, at the surface of the convolutions, in 
the same line with their fibres ; laterally it seems to be 
disposed at right angles to them. 
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Appendix to the Anatmnical Observations of Prof essor 
Reil 071 the Cerebellum, Archiven fnr die Physio- 
logic, Neunterbqnd^j).\9Q-^\^5, 

VIL 

The square lobe includes the •greater portion of 
the anterior and upper surface of the cerebclluni, is 
bounded internally by the superior vermiform process, 
Ixjfore, by the Semilunar fissure, externally by tlie 
horizontal fissure, and behind by a deep /urrow (inter- 
posed between it and the upper and posterior lobe), 
which extends in a circular direction from one hori- 
zontal fissure to the other, and passes through the 
upper vermiform process before the single commissure. 
This lobe lies over against the under and })ostcrior, 
the slender and biventral lobes, and the flock in the 
horizontal fissure ; and its anterior angle is so far ad- 
vanced as to be placed vertically above the origin of 
the fifth' j)air of nerves. 

The upper and posterior lobe is bounded on the 
fore part by the furrow above described, behind by a 
similar furrow, which Separates it from the under and 
posterior lobe. The two lobes of this name are united 
by the single commissure in the purse-like fissure, in- 
clude the posterior portion of the upper surface of tlie 
cerebellum, and j)art of its posterior margin, and ex 
ternally lie ov^r against the under and postei ior lobes 
in the horijUontal fissures. 
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The under and posterior lobes are separated, before, 
from the upper and^'posteijor, and behind, from the 
slender lobes, by deep furrows ; are internally broad 
where they are united by the short commissui® [Tab. 
III. /i.] and the long and conccr^led commissure, which 
in truth consists but of the laminae of the under sur- 
face of the same stem, that furnishes the short and 
exposed commissure. The external margin of these 
lobes on either side is narrow and pointed, lying over 
against the extremity of the upper and posterior in 
cither horizontal fissure. These Jobes complete the 
posterior surface of the cerebellum. 

The slender lobes arc not constantly separated from 
the preceding, but always from the biventral lobes, by 
a furrow, wliich sinks to the depth of the nucleus : 
they are united in the valley by the pyramid, and in 
the horizontal fissures they lie over against the square 
lobes, and arc in contact with the flocks. 

The biventral lobes are divided in the middle: each 
has the form of a wedge, the.point of which reaches 
the valley, and its liasc the horizontal lissurii ; they arc 
incurvated somewhat towards the valley, and flie fur- 
rows between their marginal lamime run parallel with 
the medulla oblongata. In the horizontal fissures they * 
are in contact with the flocks, and in the valley the 
apex of cither joins the medullary stem of the pyramid 
laterally. 

The almond-like lobes are depressed towards the 
valley, arc situated between the biventral lobes, the 
pyramid, the spigot, anil nodult*, Vith iiicir rounded 
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internal extremities in the swallows nests. Their me- 
dullarjr stem is attached f o the'^pyramid, along with 
that of the nodule and spigot. ^ 

In order to shew the connexion of the lobes and 
lobules of the hemispheres with the general commis- 
sure, and the composition of the latter, the opposed 
surfaces of the different lobes should be stripped of their 
laminae ; at the bottom of each furrejw is thus exposed 
an angular surface, being part of the laminated stra- 
tum which supplies the lobes with ridges of articula- 
tion and central medullary plates. 

The lobules of the square lobe are separated by 
uniformly deep furrows every where, but near the 
vermiform process, on their approach to which several 
lobules adhere to one stem. This is the cause why a 
greater number of medullary stems is seen in the 
section of an hemisphere [Tab. V. Fig. 1 .] than in 
that of the general commissure [Tab, III. Fig. 1]. 

The nucleus of the general commissure is situated 
at a deeper level than that of either hemisphere, partly 
owing to »As smaller bulk, partly to the exclusively 
vertical direction of its branches ; hence the cup-like 
depressions between its lobules, when they are sepa- 
rated. The most capacious of these exist between the 
stems [Tab. III.] d. e, and c. g, of whicli the posterior 
again is the larger cavity. If at this point the surface 
be rent from l>ehind forwards, or the pyramid be split 
from its apex to its base, the round and nerve-like 
fasciculi [Tab. VI. Fig. 1.] are exposed, which ascend 
towards tlie purse-like fissure, and arc apparently con- 
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tinuous with the anterior peduncles. The remaining 
nollows are of inferior depth similar depressions exist 
uponnhe under surface, the first behind, tlie second 
before the pyramid, and tlje tliird between the spigot 
and noddle. ^ 

Tlie single commissure, which connects the upper 
and posterior lobes, is sometimes concealed between 
the last lamina of the superior vermiform process, and 
the uppermost in tlie purse-like fissure; but lor t!ie 
most pari it appears as a distinct Iransveise bni J upon 
the surfaer'. Tin* single commissijre has an even 
cortical surfiice, except laterally, whejv it is joined 
above and oil the fore ))art by tlie last lamina of the 
square lobe, and below by the first lamina oi'the un- 
der and posterior lobe. 

The pyramid is the principal jiortlon ol“ the inferior 
vcnnil’orm process; its medullarv stem enlarges late- 
rally, and is c(‘nnectcd with all the lobes of the under 
surface, and with the eminences in the valley. 'File 
spigot and iiodiilr have scarcely distinct stems, but 
join tbemselvos laterally to the stem of the pyramid. 
If the posterior surface of the pyramid be peeled ffway, 
the rent removes at the same* time the long commissure ; 
if its anterior surface, the rent ^-emoves the neighbour- 
ing surface of the spigot. "Jlie nodule may be splij 
from its apex to its base, wliere the portions break off. 

The upper and posterior lobes are joined directly 
by the single commissure; the under and posterior 
lobes by the short and long commissures ; the slender 
lobes by the long commis^nire and thc*})yj*amid ; the 
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biventral lobes and the alinond-like lobes are continued 
vertically into the stem qf the fjyramid. The lobules 
of the upper surface ofnhe hemispheres lie on the same 
plane nearly with the superior vermiform process; 
those of the under surface extend greatly beyond the 
level of the inferior ; hence it happens that the inner 
extremities of the posterior, slender, and biventral 
lobes, seem as if abruptly cut away^ 

stem of the flock divides into two roots, one 
of whicli passes round the posterior margin of the 
swallow’s nest to -the pyramid, the other transversely 
across the j)cd uncle of tlic medulla oblongata to the 
central depression in the floor of the fourth ventricle ; 
between the two, the outer corner of the lateral portion 
of the medullary velum joins the stem of the flock. 

The anterior medullary velum connects the pe- 
duncles of the tubercula quadrigemina, is composed of 
fibres similarly arranged with those of the peduncles, 
passes backwards towards the purse-like fissure, and 
is connected with tlnj; stems of thc*upper and under 
vermifoKii processes. 

All the lobes and lobules are arranged upon sur- 
faces of the lateral peduncles; even the upper and 
posterior lobe is placed upon its posterior margin, or 
it may be said that the peduncle of either side ter- 
minates in this lobe ; hence the difficulty of reflecting 
the laminated surface of this* lobe, continuously with 
that of the adjoining lobes ; such a rent generally ex- 
tends into the nucleus. 



Experiments to dd ermine the Injlurncc of the Portio 

Dura of the seventh, and ftlke Facial Branches qf 

the fifth Pair of Nerves, 

The only uneycoptionable evidence respecting the 
influence of individual nerves in human beings, con- 
sists in the record of cases, in which, through accidental 
violence, or in surgical operations, •single nerves have 
been dividetj in tJie living human body. In default of 
such evidence, the next measure is to collect the results 
of experiments made on animals: if by tins inethod it 
be discoverinl that corresponding nerves in diflerent 
kinds of animals have uniformly similar liinctions, it 
may be presumed that the like nerves in man have 
ofljces not materially different. With the view of 
contributing some materials to serve as data in an 
argument of this* nature, I shall describe the distribu- 
tion of the portio dura, and of the second «.nc^ third 
divisions of the fifth, in tlie ass, together with the 
phenomena ensuing on the division of several of their 
brandies, and on that of the frontal nerve. 

The portio dura in the ass passes obliquely out- 
wards and downwards after its exit from the cranium, 
being covered by the parotid gland, to which it ad- 
heres, and reaches the root of the condyloid process of 
the lower jaw, where it is joined by two large branches 
from the third division of the fifth : previously to this. 
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the nerve sends a small ascending branch to the ear, a 
larger, whicli passes befoiri tlie Var to the muscles of 
the forehead, including^ the orbicularis ])alpebrarum ; 
and a third, which runs in a contrary direction, to tlie 
angle of the jaw, su})f lying the cutaneous muscle : in 
most instances, likewise, the nerve receives one or two 
exceedingly fine filaments from the third division of 
the fifth, before it is joined by the, greater branches 
which I have mentioned. The common trunk formed 
by the union of the latter with the portio dura, runs 
along the cheek, parallel with the jiiginn, and sends 
one or two or tliri‘c branches towards thej3ase of the 
jaw; these filaments, whether given off singly or to- 
gether, chiefly sii})ply the cutaneous muscle ; but one 
portion always passes to the muscles of the under lip. 
The common trunk is now inclined forwards, dips be- 
neath the long muscles of the nostrils and upjier lip, 
crosses over and adheres to the Infraorbital nerve, with 
which several of its fibres are directly continuous ; it 
tlien terminates in brapehes, which enter into ail the 
muscles of the nostrils and ujipcr Up. 

A frontal nerve from the first division of the fifth, 
emerges Upon the forehead. 

The second division o? the fifth, after leaving the 
shull, crosses the sphenomaxillary fissure, in which it 
gives off' four small branches, distributed to the 
posterior alveoli, the palate, and membrane of the nose; 
upon the uppermost of these the ganglion is formed, 
from which the vidian nerve is reflected backwards. 
The trunk itself* scarcely diminished in size, passes 
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along its bony canal, sending numerous branches to the 
alveoli, and finally einergdi upon the face, where its 
fibres seem to enter into all tfie muscles of the upper 
lip anc^ nostrils, but seem principally to lend towards 
the margin and internal surface^of the lip. 

The third division is larger than the second; it sends 
off* at once four branches: the Jirsl to the pterygoid 
muscles; a second to the niassetcr and temporal mus- 
cles; R third to join the portio dura, in the manner 
above described, a filament from which is reflected to 
the base of the skull, at the inside of the glenoid cavity, 
and another to the external ear ; and lastly a fourth^ 
which gives branches to the soft palate, and then passes 
outwards, hdween the two j>rocesses of the lower jaw, 
inclining obliquely downwards, and lying afterwards 
between the juassetcr and the bone ; in continuation it 
runs along the under margin of the buccinator muscle, 
which it supplies, and is finally distributed to the mu- 
eoiis surface oi' the undcii iip. Tiie trunk of the third 
division next divi(Jes into the gustatory brand), which 
sends ofl* the chorda tympani, and then pursjies its 
course by the side «)i‘ the tongue; and the inferior 
maxillarv nerve, which passes along the canal in the 
lowx'r jaw supj)lying the alveoli, and on onerging from 
it, is distributed to the flesh and integuments of the 
under lip. 

Kxpcrimcrd^\, 'JMid infraorbital and inferior max- 
illary branches of the fifth w^ere divided on either side, 
where they emerge from their respective canals : the 
lips did not lose their tone, or eustomary*app<»sitlon to 



each other and to the teeth ; but their sensibility seenif 
destroyed : when oats were»oflcrc(i it, the animal pressed 
its lips ap-'inst the vessel wliich contained the food, and 
finally raised the latter with its tongue and teeth : on 
jnnehing with the lortcps the extremities nearest the 
lips of the divided nerves, no movement whatever of 
the lips ensued : on pinching iht oj.posih extremities 
of the nerves, I observed that the lan uial slrugglei^ 
violently, as at the moment m ciivitiing the nerves: 
these latter results uniformly attend the division of the 
nerves above mentioned, and of that branch of the fifth 
whicli joins tlie porlio dura. Some days afterwards, 
though the animal did not raise its food with its lijis, 
the latter seemed to be moved diuine: masticafoii bv 
their own muscles. 

Expcrwicnt 2. Thecouia am Irui. .uni^ osc‘d ol ilje 
portio dura and a branch of the third division of the 
fifth as divided upon the inassetcr mi’ h' on either 
side: the Ijjis iiun.cdiately fell away ,n)m the teeth 
and hung flaccid, and *the nostrils jost all inoNcment. 
The scnsiliihty of the lips appeared unimpaired ; tlie 
animal raised its food as in riio former mstaiice. When 
the extremity nearest the V«j)s of cither divided nerve 
was pinched, the muscled of the lip‘=‘ and nostril on that 
side were convulsed. 

Some days after this, the frontal nerve was divided 
on one side of tlie forcliead of vhc sam^ ass ; when the 
neighbouring surface appeared to hiive lost wsensation, 
but its muscles were not paralysed. 

Expcrhnsnt 3, The portio dura was divided on either 



IIJ 

sid ‘ mediately belbre its union with the braiicli of 
the tifth pair; the rauscles#of the lips and nostrils 
seemed as thoroughly paralyzed, as in the preceding 
exnerim^nt. 

Ex^f^rimeni at l)rv.. ch iA the fifth which joins 
tl)e portio dura, was divided on citlur side; at first 
uirler lij- appeared to fall away from the teeth, 
but not to the v.^gree as in the two former in- 

stances; at tim» lips were justly closed; and the 
animal invariablv raised with its lips, as readily as be- 
fore tlie division of the nerves, the Oats, which were at 
intervals offered it. The asses employed in these ex- 
perinicjts, with tlie excc))tion ul' the first two, were 
kille(^ » > 'le effect of the ojieration luid been 

satisfactorily iseertalned, in order to determine by dis- 
section, vdiethci be division ol‘ the nerves bad been 
eoinplctei’, ejfivted: iu this instance, it was found that 
on one side , .* line filament of the size of a common 
thread ^ a.tsed fnan the brand) of tlie fifth to tlie ])ortio 
dura, bcibre the Jace of the di\isioii of the former; 
no (’ fterenee ' * mi observecl between tin* action of 

the muscles on eid^'T side of tlx* bici*. 

JCjrprri)ifcnt f A je])et -iOn of the preceding; but 
on one side a Itirger filament Tiad been left undivided; 
in this case the under lip did not bang down ; no dif- 
ference had been noticed between the action of the 
muscles of eiti)^;r side. 

Experiment 6. A repetition of the preceding, 
with exactly tlie same result as in fc^perimenl 5th ; 
and still on one side a filament of the siz^ of a thread 





had been left, uniting the fifth with the seventh. 
Upon the same animal, the infraorbital and submaxil- 
lary nerves were divided : the under lip was now ob- 
served to hang down a little on one side ; but this 
circumstance seemed fairly attributable to the very 
extensive divisioif of’the muscular fibre on that side. 
The portio dura was finally divided on one side, 
where it emerges from the skull ; tlie animal was ob- 
served to lose instantly the power ol‘ closing the eye- 
lids on that side; to determine wliich point alone the 
division of the 7lb, near the skull, had been intended. 

1 infer, from the preceding experinienls, that in 
the ass, tlie portio dura is a sini|)lc iieive of voliinlary 
motion ; and that the frontal, infraorbital, and Inferior 
maxillary, are nerves of sensation only, to wliich 
office?, that branch of the fifth wliicli joins the portio 
dura probably contributes: and lioiii the })reccding 
aiidtomiciil details, that other branches of the tliird 
division *>1 tlie iiilh, are voluntary nerves to the ptery- 
goick tile niassetcr, »llie temporal, and buccinator 
iniiscles. 

I was induced to perlonn preceding experi- 
ments on reading rai essay by Mr. llell'^', in wliicli a 
novel view of the functions o^ certain nerves is pro- 
fyoiinded ; resting in part upon exjieiiincnls in great 
measure similar to those abovi^ narrated, but diftering 
materially in their results. As notliuig is so preju- 


rhilosoi)fiical Transactions, Vul. CXI. — 424. 
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dicial to the interests of science, as the temporary 
adoption of an unsouad theory, I shall hazard a few 
remarks upon that of Mr. Tielf. 

Mr, J}g[\ observes that ‘‘ the nerves of the spine, 
the tenth, or siiboccipital nerve, ^ind the fifth or trige- 
minus of the system of Willis constitute the original 
and symmetrical system*,” which is ecjually found 

in the leech aivl worm that these nerves have 
all double origins; that they have all ganglia on one 
of their roots; that they go out laterally to certain 
divisions of the body ; that tliey Qo not interfere to 
unite the divisions of the frame; that they are all 
muscular iutvcs, ordering tlie voluntary movements 
of the frame ; tliat they are all e>:quisitely sensible ; 
and tlic source of the common sensibility of the surface 
of the body ; and that when accurately represented on 
pajjcr, they are seen to pervade every partf.’’ 

On the other hand, Mr. Bell observes that the par 
vagum, the ])ortio dura, the .spinal accessory, the 
phrenic, and the posterior thoracic, are respiratory 
nerves that is to saj^, “ thty connect tl!e ij^ternal 
organs of respiration with the sensibilities of remote 
parts, and with tlie respiratory muscles, and are di- 
stinguished 1‘rom tbos^of whudiwehavebecn speaking, 
by many circumstances. They do not arise by doijble 


* Philosophical Transactions, Vol. CXI. p. 401. 
f Ibid. p. 404. • , • 
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roots ; they have no ganglions on their origins ; they 
come ofF from the medulla oblpngata and the upper 
part of the spinal marfow ; and from this origin they 
diverge to those several remote parts of the frame, 
which are combined ki the act of respiration 

I shall endeavour to show, that the preceding di- 
stinction is not founded on correct observation, and 
that in truth tlie nerves, which M^j*. Bell terms re- 
spiratory,” do not differ in any important respect, as 
a class, from those, with which he contrasts them. 

1 . The par vagam ; this nerve has many roots, and 
has a ganglion near its origin. When tlig branches of 
the par vagum which pass to the larynx arc divided, 
the voluntary movements of that organ are destroyed ; 
the part is no longer competent to the formation of 
sounds, or to assist in the act of deglutition; while 
on the other hand, respiration is not impeded. The 
par vagum is acutely sensible ; I exposed its trunk in 
the neck of an ass, and on pinching it with the force] )s, 
the animal gave violent indications ,o^ pain. 

2. Thc'portio dura of the seventh is proved, by tlic 
experiments which I have detailed, to be a common 
nerve of voluntary motion; if it be divided, the 
muscles, which receive*' branches from it, are com- 
pletely jiaralysed. 

3. The spinal accessory nerve; of this Mr. Bell 


Philosophical Transactions, Vol. CXI. p. 40;?. 



115 . 


obsservcs, that “ it controuls the muscles of the neck 
and shoulder in their 'office las respiratory muscles, 
when by lifting the sliouldcrs, tlfey take the load from 
the chest,^and give freedom to tlie expansion of the 
thorax. When it is cut across in experiments, the 
muscles of the shoulder, which were in action as respi- 
ratory muscles, cease their co-operation, but remain 
capable of voluntary actions 

In human beings, tlie only muscles of the neck and 
shoulder, which receive branches from the spinal ac- 
cessory, are the sterno-cleido-mastoideus and the tra- 
pezius. 

4. The phrenic nerve is formed of branches of four 
or five spinal nerves ; it generally receives a fine fila- 
ment or two, from the ninth pair, llie })ar vagiim, and 
the sympathetic. 

5. The posterior thoracic nerve is formed of branches 
of the spinal nerves. 

Mr. Ikll observes further, that there are other 
nerves of the same class which go to the tongue, 
throat, and windpipe, no less essential to conij:)letc the 
act of respiration. These are tlie glosso pharyngeal 
nerve, the lingual or ninth of Willis, and the branches 
of the par vagum to the su^ierior and interior la- 
rynx -f*.” • 

Of the latter 1 have already spoken ; the ninth, it is 


* rhllosophical Transactions, Vol. CXI. p. 407 . 
t Ibid. p. 408 . • 



«116 


commonly supposed, is tlie voluntary nerve of the 
tongue : consistently wfch which hypothesis I have re- 
marked, that on pinching this nerve with the forceps 
in an animal recently killed, the muscles of the tongue 
are convulsed, which does not happen when the gus- 
'^'tatory nerve is thus mechanically irritated. In a rab- 
bit, in which I had divided this nerve on either side, 
the tongue was motionless, so thaU when it was drawn 
out of its natural situation, and left with its extremity 
between the teeth, the animal did not retract the part 
within the mouth. This experiment obviously points 
to other inquiries, which I have not yet pursued to 
any extent. 

Having stated these facts, I leave it to the reader to 
decide whether they are consistent with, or subversive 
of, Mr. llcH’s theory of Symmetrical and Respiratory 
Nerves,” and proceed to give an account of his ex- 
periments. 

These consist in the division of the portio dura on 
one side of the head* in dilferent, animals, and of the 
division *i)f the infraorbital nerves on both sides. 

An ass beinij thrown, and its nostrils confined for 
a few seconds, so as to make it pant, and forcibly dilate 
ll\e nostrils at eacli Irfspiration, the portio dura was 
divided on one side of the head; the motion of the 
nostril of the same side instantly ceased, while the other 
nostril continued to expand and contrjictin unison with 
the motions of the chest. On the division of the nerve, 
the animal gave no sign of pain : there was no struggle 
nor effort made, when it was cut across. The animal 
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being untied, and corn and hay given to him, he eat 
without the slightest impediment 

This experiment is inconclusive, because the nerve 
was not divided on both sides : had tliis point been at- 
tended to, a different result woul^ probably have en- 
sued. ^ 

‘‘ An ass being tied and thrown, the superior max- 
illary branch of the fiftli nerve was exposed. Touching 
this nerve gave acute pain. -It was divided, but no 
change took place in tlic motion of the nostril : the 
cartilages continued to expand Regularly in time with 
the othej’ parts, Avhicli combine in the act of res])ii‘a- 
tion, btit the side of the lip teas obscrxfcd to hang' /ore, 
and it zoas' dragged to the other side. TJie same 
branch of the fiftli was divided on the opposite side, 
and the animal let loose. He could no longer pick up 
his corn: the power of elevating and projeeting the 
lip, af! in gathering food, was lost. To open the liyis, 
the animal pressed the mouth against the ground, and 
at length licked the oats from tlie ground with his 
tongue. The loss of motion of the lips in easing w\as 
so obvious, that it was thought an useless cruetly to 
cut the other branches of thifi fifth -f-/’' 

The first statement, printed in italics, is contrary to 
my own observation ; the second, a theoretical accouni, 
of the fact that the animal did not elevate and project 


• Philosophical Transactions, Vol. CXI. p. 413. 
t Ibid. • • ' , 
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its lip. This fact was noticed in my own ex))eriment$, 
but appeared to me from the first equally consistent 
with the hypothesis, .that the* lip had merely lost its 
sensibility^ as witli Mr. Bell’s explanation; in which 
conjecture I was borne out by what occurs in cases of 
^ anaesthesia in human beings : afterwards, I was able 
to prove the correctness of my supposition, by the re- 
sult of experiment 8. 

From sucli experiments, however, as the two last 
detailed, coupled with the facts that on the division ol* 
“ the branch of jthe fifth pair, which goes to the fore- 
head, on account of tic douloureux, no paralysis of the 
muscles of theey ebrow followed ; while, in an indivi- 
dual, where an ulcer and abscess, seated anterior to the 
tube of tlie car, affected the superior branch of the re- 
spiratory nerve, the eyebrow fell low, and did not fol- 
low the other, when tlic features were animated by 
discourse or emotion * and, again, with tlie fact, 
that by the division of a branch of the nerve, which 
passes to the angle of the mouth,” a* coachman was de- 
prived the power of whistling, Mr. Bell derives the 
follovving inferences ; 

That the nerves of th<? fifth pair are the original 
and symmetrical nerve*^’' of tlic fiu:e, imparting sen si - 
Jjility to it, and exciting its muscles to the prehension 
of food ; and that “ the portio dura of the seventh is 


* Philosophical Transactions, Vol. CXI. p. 416. I have 
in this e\iv\\ct trslnsposed tKe words of tlie original. 



the respiratory nerve of the face ; that the motions of 
the lips, the nostrils, and the velum palati are governed 
by its influence, when the muscles of these parts are 
in associated action with the other organs of respira- 
tion*.” * ^ 

These inferences are, on the one hand, applied by 
Mr. Bell and Mr. Shaw, to explain the phenomena of 
partial paralysis of the face; and, on the other, to 
illustrate a principle assumed in Mr. Bell’s theory, 
that organs, the muscles of which are employed in 
more than one function, are supplied with distinct 
nerves, to qxcite each separate mode of niuscular 
action ; or, as the author expresses this assumption in 
regard to the nerves of the face : ‘‘ In reviewing the 
comparative anatomy of the nerves of the mouth, we 
shall find, tliat in creatures which do not breathe, the 
mouth having only one function to perform, one nerve 
is sufficient “f*.” 

It remains for the reader to decide, whether Mr. 
Bell’s experiments are satisfactory, and bear out his 
inferences ; whether the latter, coupled with vny former 


* Philosophical Transaction^,Vol. CXI. p. 414. 

+ Ibid. p. 402, Perhaps the most destructive modeY)! 
putting some of the preceding facts in opposition to Mr. 
Bell’s theory, is the following : — The ass does not appear 
to breathe through its mouth, yet the portio dura in this 
animnl sends branches to the lips, the division of which, 
and of which alone, paralyz*es the mui?cles of its lijjs. 



observations on the five respiratory nerves'” of this 
author, leave his theory^ tenabk ; and perhaps finally 
to determine, whether ►there exist in the whole of Mr. 
Bell’s essay, after the deduction of his controvertible 
stateiients, more than one correct inference.' I here 
allude to Mr. BelPs experimental confirmation of an 
opinion, whicli, at the beginning of the eighteenth 
century, occurred to Dr. Blair* on his minute exa- 
mination of the proboscis of an elephant, vi/. that the 
infraorbital nerves are nerves of touch. 


• Philosophical Transactions, abridged, Vol. V. p. 95, 


THE END, 


I.ONDON : 

rill\ 1 F I> jaViTHOMAS BiVISON, Will 1 Ttki A il*;. 



ANATOMICAL AND PHYSIOLOGICAL 
COMMENtARIES. 

BY Herbert mayo, 

srilGEON AND l.ECTUKEK IN ANATOMY. 

NUMBER IJ. JULY, 1823. 

LONDON : 

I'KINTED FOR THOMAS. AND GEORGE I'NDERWOOD, 
32, I'LKET-SI REET. 


1823. 



I.ONUON : 

rTij>>,'iED mV tiiom.as dwison, iiitki kiaiis. 



(•()X'ri:\T,s. 


Ox tile Cerebral Verves, with reference to Senisaiiou 
and voluntary Motion . . . . 1 

On tiie Structure of Horn, Ilonf, ai^d Cuiu le . ‘JJ 
On Local Action . . . . . '.'4 

IL’in irk^ in Defence of tlie Hunterian flicanu oi 
Aib-^orption . . . IJ 

Kx nnnvilion of a Uody ioon after Lailumion i'< 

! !if|iiirie*5 respecting tlie Structure of tin* hiiinai. 

Sh-un, by ]h•oi'e^^ior J{eil / . I ' 

Oi O'c Menuiirt Oblongata, and the l*edniie!i of^he 

f 

Cei (J)elhrni, by Ihul'essoi . . , - ■ 

Aniv'iior Co;nn'i'‘--ur*‘, tlee t^\*ptinn LiKo^in, 
rind the I'ornix, 2 )y 1’roi‘j^ <iir Kim) . II;' 

Sup[)ienicnl to tin* Analotev nf the (Vrebrinn .. >r' 
Cerebelliun, by Professor Itoil . . . i ’ ' 

ileinarks upon the Spinal Chord, and ihe\er\o<s 
System general!) * . . . .lx’ 




ANATOMICAL AND PHYSIOLOGICAL 

commentaries. 


No. II. 

On the Cerebral Nerves, voith reference to Sensation 
and X)oluntary Motion. 

If other evidence were wanting, the distribution of 
the first and secoi^ nerve, and of the portio mbllis of 
the seventh, would sufficiently attest their diffieireiU and 
exclusive uses as nerves of the special senses ; in like 
manner, the distribution oi the greater part of tjie 
third, of the fourth, and of the»sixth nerves to volun- 
tary muscles which receive filaments from no other* 

^ By voluntary ij^iuscles I mean such as during health, 
and when their use has not been neglected, can hfe moved 
at will. At the close of this essay the question is noticed, 
whether any such muscles habitually act invokintarily. 
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source, demonstrates that these nerves are voluntary 
nerves, as well as con^ucivcf to muscular sensation. 
Perhaps it is not unfair lo argue analogically from the 
preceding instances, that the same surface of the brain, 
or spinal chord, furnishes to each voluntary muscle of 
the body its voluntary and sentient nerves, if the two are 
not identical ; a circumstance, which I shall presently 
mention, attending injuries of the portio dura, and of 
the motor linguae, corroborates this supposition. 

Where several nerves are so distributed to a part 
as to afford no* certain clue to a knowledge of their 
separate offices, the division of these nerves singly, in 
living animals, is well calculated to determine the in- 
ffuence, which belongs to each ; but this method is in- 
applicable in various instances, owing to the difficulty 
both of exposing nerves when small and deeply seated, 
and of appreciating the changes which possibly ensue, 
when they have been successfully divided. In tliis 
uncertainty some assistance may be derived from 
noticing the effects, of mcchanica'ily irritating single- 
nerves rn living and in dead animals. 

If a nerve, known to be a voluntary nerve, from the 
paralysis and flaccid stkte of one or more voluntary 
muscles, which followc its division in a living animal, be 
• exposed and divided in an animal very recently killed, 
the muscles, which it supplies, are excited to a single 
momentary contraction, vwhenever the extremity of 
the nerve connected with them is pinched, as with 
dissecting forceps, care being taken that each successive 
impression be Vnadc on the nerve at a point nearer 
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to the muscle than the last* If a nerve, known to be- 
long exclusively to sensation, pass by or through a 
voluntary muscle, no similar ^efSbct follows, when it is 
similarly injured : thus, the mu-cles of the lips in an 
ass are chnvulsed when the portio^dura is mechanically 
irritated, but remain unaffected when the branches of 
the fifth, which perforate them, are pinched. Hence 
it may be inferred, that where the muscles of a part 
are voluntary, tho5e nerves convey to it the influence 
of the will, on the injury of which, in the way described, 
muscular action ensues. 

If the nerves distributed to the heart, to the stomach, 
and to the intestines, the fibre of which is beyond 
all doubt an involuntary muscle, be pinched, no im- 
mediate change follows in the action of these parts. If 
then it should be found that one or two other irritable 
parts, which, in human beings in general, the 'will 
cannot directly excite to action, be convulsively con- 
tracted, when nerves attached to them and discon- 
nected with the brain be pinched, would it be admis- 
sible to doubt, whether possibly these movements are 
not instinctive, and thus to place them on a paif w^ith 
the infant s respiration ? lea^ving the question still raen 
whether instinct imply or not J,he agency of the wfll'. 

If a nerve, known to belong to the sense of touch, 
by the immediate insensibility of the surface, which*it 
supplies, incurred on its^ division, be divided, and the 
portion next th^ brain pinched with the forceps, in a 
living animal, indications of violent pain arc given. 
Such an injury of the facial branches ^f the fifth in a 

^*2 • 
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living ass is attended with the result mentioned^ which 
however docs not ensue, when tl^e portio dura is 
pinched in that anir^al! I Had cofijectured that a 
general criterion to distinguish nerves of cutaneous or 
similar sensation mi^ht be derived from the jJreceding 
remark ; but I have since found, that in animals less 
patient than the ass, as the cat and dog, the ii ritation 
of the portio dura produces an expression of pain di- 
stinct, though not as violent, as that resulting from an 
injury of the fifth : this effect, I suppose, depends upon 
the connexion of the portio dura with muscular sensa- 
tion. Perhaps, as there is an evident difference in the 
intensity of pain occurring on the irritation of a cuta- 
neous and of a muscular nerve, it may still be in- 
teresting to ascertain in what degree different nerves 
are sensible, as a means of gaining collateral evidence, 
however slight, of their uses. 

The first problem of any difficulty furnished by 
the cerebral nerves is to determine the cause of the 
movements of the iris. To assist to'wards its solution 
thirty pigeons were employed in e.'^periments, of which 
the following are the results : 

1. When the optic nerves are divided in the cranial 
cavity of a living pigeon, the pupils become fully 
dilated, and do not contract on the admission of in- 
tense light. 

2. When the third nerves are divided in the cranial 

cavity of a living pigeon, the same fesult ensues : in 
both these cases the surface of the eyeball retains its 
feeling. • . • 
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3. When the fifth nerve has been divided on one 

side in the cranid caviiy of ajliving pigeon, the iris on 
that side contracts as usual on t*he admission of light, 
but the surface of the eyeball appears to have lost its 
feeling/ • 

4. When the optic nerves are pinched in the cranial 
cavity of a living pigeon, or immediately after-its de- 
capitation, the pupils are contracted for an instant on 
each injury of the nerves. 

5. When the third nerves are similarly irritated in 
the living or dead bird, a like result* ensues. 

6. When the fifth nerve is similarly irritated in the 
dead bird, no affection of the pupil is observed. 

7. When .t^e optic nerves have been divided within 
the cranial cavity of a pigeon immediately after its 
decapitation, if the portion of the nerves attached to 
the eyes be pinched, no contraction of the pupil en- 
sues : if the portion adhering to the brain be pinched, 
a like contraction of the pupil ensues, as if the optic 
nerves had not beerj divided. • 

8. The previous division of the fifth ner>resjn the 

preceding experiment produces no difference in the 
result. V, 

0. When the third nerves 1/ave been divided in the 
cranial cavity of the living or dead bird, no change jh 
the pupil ensues on irritating the entire or divided'’ 
optic nerves. ^ * 

It may be inferred from the preceding induction, 
that diminution of the piypil results f]fom the action, 
and dilatation of the pupil from rclaxalioif of th<; iris; 
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that tlie nerve which immediately controls the action 
of the iris is tlie third nf rve ; ^hat ih the habitual va- 
riations of the pupil, dn impression is conveyed to the 
brain along the optic nerve, which is> follow, ed by an 
affection of the diird pair, causing the pupii to con- 
tract or to dilate ; finally, that the common feeling of 
the eye is derived from the fifth nerve. 

Among the preceding experin^ents, those, which 
were performed upon the separated head, succeeded 
onJy, when the nerves were very quickly exposed, 
and the removal X)f the bone and upper surface of the 
brain executed separately, and without violence. 

It is a curious circumstance, and one not generally 
known, that the pupil is contracted during Jslcep to a 
smaller circle than when submitted to the same light 
at other times. This remark 1 made and vciificd in 
several instances some years ago. My friend, Mr. 
Cajsar Hawkins, to whose assistance I am much in- 
debted in the performaiice of the preceding expeii- 
ments, recently, at m«y request, repeated this observa- 
tion and communicated to me an additional fact, that 
the pupil, thus habitually diminished during sleep, is 
capable of still further contraction on the admission 
of intense light. In m6st cases, when the upper eyelid 
of a person in sound sleep is raised, the eye is found 
directed straight forwards : but in some instances, the 
eye is directed upward and outwai;d, I suppose, to 
avoid the light. At the moment of waking, the pupil 
broadly dilates, and then, after two or three irregular 
contraetjoks, or at once, resumes its usual tone. 
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The peculiarity, which consists in the derivation of 
the three musci^Jar nerves of the eye from distinct 
parts of the brain, is not feagily explained. Four 
muscles retract the eyeball, and in various combina- 
tion m^ direct its axis upward, downward, outward, 
or inward : two muscles carry the eye forward, and 
neutralize the further effect each of the other : but one 
nerve, the third, supplies three of the first set (not to 
mention the levatbr palpebree), and one of the second. 
x\gain, the sixth supplies the abductor ; but the action 
of that muscle, in human vision,^ has nothing pe- 
culiar : it may have, doubtless, in animals, both eyes 
of which cannot be directed at once to objects placed 
in a certain relation to the head ; and it is possible 
that, for a sihiilar reason, the obliquus superior oculi, 
which directs the axis of the eye downward and out- 
ward, may be supplied exclusively by the fourth. 

The influence of the remaining parts of the fifth I 
have ascertained by experiments made upon asses, or 
have inferred from the exclusiveness of their distribu- 
tion to particular parts. The course of the fifth in hu- 
man beings corresponds so accurately with thiit in the 
ass, that I venture to suppose the use of each part of 
the nerve the same in both instances. The fifth^Vicrve. 
supplies the skin upon the forehead, upon the cheek, 
and upon the chin, the mucous membrane ot the 
nose and fauces, and the tongue and sajivary glands. 
In the last paper of the preceding number I mentioned 
that the division of the supraorbital, infraorbital, and 
inferior maxillary nerveu, at the .points, where they 
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emerge from their canals upon the face, prodtiees loss 
of seitsatjon, and of that alone, in tljie corresponding 
parts of the face. I ha^e sinc£, after the division of 
the fourth branch, which emerges on the face, namely, 
that which joins the portio dura, ascertained this 
branch likewise is a nerve of sensation, inasmuch as 
the cheek loses sensation upon its division. 1 men- 
tioned in addition, that I concluded that other 
branches of the fifth nerve, from their distribution 
to the pterygoid, masseter, temporal, and buccinator 
muscles, are voluntary nerves. This conclusion in- 
volved a trifling error : the pterygoid, masseter, and 
temporal muscles are indeed exclusively supplied by 
the fifth, and, theretbre, without doubt the branches 
so distributed are voluntary nerves; but th® buccinator 
receives branches from the portio dura as well, and I 
have found, subsequently, that pinching the branch of 
the fifth, which perforates that muscle, produces no 
action in it. I should remark, on the other hand, 
that the fifth exclusively supplies a fifth muscle, the 
circumflexus palali ; whence it may be inferred that 
the fifth is' the voluntary nerve of that muscle as well 
as of the four great muscles ^f mastication. 

it is well known to anatomists, that the fifth 
' ... , * 

nerve at its origin consists of two portions ; a larger 
par'll which alone enters the Gasserian ganglion ; and 
another smaller, rising from the annular protuberance 
before the former, which subsequently does not enter 
but passes below ihc ganglion to join itsejf witli the 
third division of thq fifth, and escape with it through 



Ae foi%inen ovale. Towards tbe close of last summer 
I endeavoured to trace the^ final distribution of this 
small portion in the ^ss, and succeeded in making out 
that it furnishes those branches, which are distributed 
exclu^ely to muscles: this dissection I have repeated 
four times, and in an adjoined drawing have repre- 
sented the fact as existing in the ass. I have since 
ascertained that in the human body precisely the same 
distribution exists. But the remaining branches of the 
fifth are proved to be nerves of sensation. Thus it ap- 
pears that the fifth nerve consists of two portions, one 
of which has no ganglion, and is a nerve of voluntary 
motion (and probably of muscula^ sensation), and an- 
other, which passes through a ganglion, and furnishes 
branches, wliicli are exclusively nerves of the special 
senses. Soemmering, in his very excellent treatise on 
anatomy, which I believe is universally received as the 
best extant, compares the fifth pair of nerves with the 
spinal nerves'^: by this analogy I was led to con? 
jecture that the double roots of the spinal nerves have 


# 

* Minor nervi (quinti) pars eandem fere latitu"ii;ia«m . 
servat, et exceptis nonnullis exterioribus fibris, plexum 
intrantibus, majorem portionem descendendo oblique gfe- 
terit, neque ei fibras addit {eum fere in modum, quo prior 
radix nervorum spince mrMidlcB ganglion non intrat), fibras 
tamen proprias multis modis inter se invicem commiscet. 

S. 11. Soemmering de corporis liiiniani fabrica (Trajecti 
ad Maenum, 1798.) Vol. iV. p, 214.* • 
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functions corresponding with those of the iifth, and 
that the large posterior pprtion^of each spinal nerve, 
with its ganglion, belongs to cutaneous sensation, and 
the anterior branch to voluntary motion. When I 
was engaged in exppriments to determine fact, 
M. Majendie’s were published, which establish the 
justness of my conjecture. 

In the preceding number I have mentioned that the 
division of the portio dura of the seventh nerve pa- 
ralyzes the muscles of the face. Now the buccinator 
muscle is intermecVuite between the cutaneous muscles 
of the lips and nostrils, and the powerful muscles 
moving the jaw ; apd it is somewhat difficult to de- 
termine, after the division of the portio dura, whether 
the muscle in question be paralyzed or not : but the 
question may be decided by pinching in succession on 
the dead ass that branch of the fifth which perforates 
the buccinator, and then the trunk of the portio dura. 
While the former experiment is unattended with any 
effect, the latter produces a distinct ^lasm of the buc- 
cinator, well as of the other muscles about the lips 
and ndkrils. If the portio dura be pinched with the 
forceps in a living ass, no Expression of pain follows ; 
if in the cat, the expres^^on of pain is distinct. 

tThe tongue is supplied on either side with three 
nerves ; the gustatory, the ninth, and the glosso-pha- 
ryngeal nerve. c 

On dividing the gustatory nerve on either side, in 
a rabbit, the sensibility of the surface of the tongue 
appeared to, be ‘'loot; but the muscles of the tongue 
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did not appear to be paralyzed. On pinching the 
gustatory nerves in s^Veral j^nimals, immediately after 
their death, no spasm whatevei* occurred in the muscles 
of the tpngue. On pinching the same nerves in living 
rabbiw, pain was evinced. , 

In the preceding number, I mentioned that the 
tongue of a rabbit appeared paralyzed by the division 
of the ninth pair of nerves. I have since made other 
experiments, with a similar result. I divided the ninth 
nerve on one side of the toiiffue in a do^ : the animal 
did not seem much incommoded, but lapped up milk 
readily. I, then divided the nerve on the opposite 
side: the animal appeared distressed, and did not 
again lap up the milk offered to it, though it smelt to 
it; and finally, when mustard was smeared upon its 
nostrils, it made no use of its tongue to remove it, 
though evidently suflering frpm it. On exposing the 
ninth nerve, after its division, in an animal recently 
killed, and pinching the part attached to the tongue, 
the muscles of the tongue are, convulsed. When the 
ninth nerve is pinched, in a living dog or*cat, an ex- 
pression of pain follows. 

I am inclined to sup|)osc, on coupling tlie last- 
narrated fact with what has*been said respecting the* 
use of the other portions of the fifth, that the gustatory 
nerve isyAot a nerve of taste alone, but of touch like- 
wise, as fur as^the surfece of the tongue possesses this 
mode of sensibility ; and entertain no doubt that the 
ninth nerve is rightly called the motor lingua?. 

When the glosso pharyngeal iherve is' pinched in 
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an ass recently killed, a distinct, convulsive actioh 
ensues^ apparently including anfl limited to the stylo- 
pbaryngeus muscle and*the muscular fibres about the 
upper part of the pharynx* Thus the glosso-pharyn- 
geal is in part, probably, a nerve of voluntary mo- 
tion ; and it may be inferred that it is a nerve of 
sensation, though not of taste, from its distribution to 

the surface at the root of the tongue. 

. *■ 

I |.m enabled, through the politeness of Dr. Mac- 
michacl, to substantiate the preceding conclusions re- 
specting the use of the nerves of the tongue, by the 
detail of some of the particulars of a casp occurring 
under J&j^are in the Middlesex Hospital, which I 
have had an opportunity of witnessing. 

A ymp man, twenty-six years of age, of singularly 
dissolute habits, was seized with paralysis of the left 
side of the face, on the 13th of October, 18S2 : in little 
more than a fortnight he became deaf of the left ear ; 
and about the same time lost, but not suddenly, sensa- 
tion in the lefl side of the face. When first seized, he 
remarked, that he could not close the left eyelids, un- 
less he at'the same time closed the right : subsequently 
he hjs lost the power of raising the left eyelid, and of 
moving the left eyeball, •'ivhich is not sensible when 
tomjhcd ; the pupil does not change, when a strong 
light is presented to the eye: the eye is now much 
inflamed, and the cornea superficially ulcerated ; but 
before this occurred, which was towards the middle 
of April, the sight of the left eye became dim ; at 
present hc1::ffn only faintly distinguish with it the 



13 


brightest light ; finally, he has lost the sense of smelling 
in the right nostril. • 

^ The cause of these* symptoms may or may not be 
disease of the cranial bones, or of the dura mater^ 
affecting several of the cerebral nerves at their exit 
through the cranium; but, certainly, the olfactory 
nerve, on the left side, has lost its function ; and that 
of the optic, on the same side, seems impaired. The 
third, the fourth, and sixth nerves, again, are distinctly 
paralyzed, inasmuch as the eye is immoveable, and 
the eyelid cannot be raised. Theportio dura is pa- 
ralyzed ; for the mouth is drawn towards the opposite 
side, and the features are immoveable on the left side, 
and the eyelids cannot be piessecl together* The 
muscular branches of the fifth are likewise paralyzed ; 
for if this person place a crust of bread between his 
teeth, and bite it forcibly, the masseter on the right 
side becomes hard, but that on the left remains 
flaccid. Again, the branches of the fifth, which supply 
the skin of the face, have lost their functions ; since 
the surfaces, which these supply, are insensible : but 
the ear, the skin over the parotid, and a nariOw sur- 
face extending to the ujvjier lip, in the line of the 
facial artery, being parts .supplied by the second 
cervical nerve, as well as the back and upper part,of 
the head, are not so ; and it is curious to observe, diat 
sensation on the fore part of the face extends a little 
beyond the median plane upon the left side. Further, 
ftbe mucous surfaces of the eye, of the left nostril, and 
^|0^jthc gums on the left side, are insehsiljle to touch : 
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and the tongue, on the left side, when its surface alone 
is irritated, is insensible to touch as well as to taste. 

Thus there exists copiplete evidence, that tlie func- 
tion of the fifth nerve is in this case suspended : but 
if the patient be directed, when his mouth is open, to 
raise the tip of the tongue to the roof of the mouth, 
the frsenum linguae remains in the median plane of 
the body : it may thence be inferred, that the ninth 
nerve is unaffected; and therefore} that the loss of 
sensation of both kinds, on its surface, results from 
an affection of the fifth. Yet, when the substance of 
the tongue on the left side is pinched, a dull sensation 
of pain arises there. Is it not probable,^ that this is 
a muscular sensation, conveyed along the ninth nerve, 
consistently with what I have remaikcd respecting its 
injury in living animals? But 1 have adduced this 
case, principally, to illustrate the function of those 
branches of the glosso-pharyngeal nerve, which are 
distributed to the papilla* coiiicte and the surface near 
the root of the tongue. In this individual, the sur- 
face at tlje root of the tongue upfoii the left side is 
indecd^'insensiblc to touch or taste : sugar placed upon 
either side is not tasted ; but Cayenne pepper placed 
orTeither produces, afte;* a lime, a sensation of heat, 
iHough no perception of its peculiar savour ; a probe 
applied to either side, again produces the feeling of 
nausea, and an effort of rc^fhing. May it not be 
presumed, tliat these phenomena resfllt from the ex- 
clusive agency of the glosso-pharyngeal nerves ? 

In this jiersbiif the paralyzed side of the face is 
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slightly cedematoos: when his countenance became 
suffiised on touchings the root of the tongue with a 
probe, the suffusion was equal on either side^ if not 
rather greater on the left. 

The spinal accessory nerve is extremely singular in 
its circuitous course, and in its origin, from the side 
of the spinal chord, behind the ligamenta denliculata ; 
when this division of the eightli nerve is irritated in a 
living cat or dog, the animal expresses considerable 
pain, and the muscles which the nerve supplies are 
convulsed, when the experiment w repeated, after the 
division of the nerve, on the part adhering to them. 

The nervus vagus, from the obvious distribution of 
its branches to the membrane of the larynx, and its 
copious ramification on the a'sophagus, may be sup- 
posed to belong, in part, to sensation. Asses, cats, 
and dogs, almost invariably express great pain when 
this nerve, yet entire, is pinched with the forceps; 
and after its division e<j[ual suffering appears to result 
from pinching the part connected with the brain. 
M. Majendie's experiments have proved that the 
nervus vagus furnishes voluntary branchc:: to the 
muscles of the larynx. If the nerve, yet entire, be 
pinched with the forceps, io an animal alive or re-" • 
cently killed, or if, after division, its lower part be 
thus irritated, the (xsophagus is convulsively shortened 
at each repetition of the injury. It may be remarked, 
that pinching a nerve virtually destroys its connexion 
with the brain ; and thus in the present instance, after 
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the texture of the nervus vagus has been bruised^ to 
produce sensation a point nearer the brain than that 
last-injured must be irritated ; to produce a spasm in 
the cesophagus, again, a point more' remote from it. 
No apparent movement in the stomach attends this 
spasm of the oesophagus. 

The sympathetic nerves are formed of branches 
from the sentient part of the fifth, and from the sixth 
nerves, and arc continually reinforccil by branches of 
the spinal nerves, derived, as Scarpa has ascertained, 
equally from their interior and posterior roots. Scarpa 
has further determined, that ganglia are but fine plex- 
uses, and that no nervous filaments arise or terminate 
in the gray matter, which is contained in these sub- 
stances, intended, perhaps, for the security alone of 
thiir fine organization. Hence it follows, that the 
sympathetic nerves, in human beings, can only be 
regarded as branches of the cerebral and spinal 
nerves, destined for particular uses ; one of which is 
illustrated by the cessation or intei’ruption of the 
heart’s aetjon, which occurs in a recently decapitated 
animal, hen the spinal chord is crushed. No doubt, 
in this case, the impressiofi is transmitted from the 
'spmal chord to the heaz-t, through the sympathetic 
nerves. These nerves, on the other hand, have no- 
thing to do with voluntary motion; but it is probable 
that they are concerned in sensation, though no ex- 
pression of pain follows their mechanical injury in the 
neck or abdomen of the ass, the cat, or the dog. 
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It may not be out of place to subjoin a few remarks 
upon the various wayi^ in w|iich nerves contribute to 
the action of different irritable*parts. 

The Reading distinction in irritable parts is, that 
some, on their removal from tlv^ body, continue for 
a period alternately to contract and dilate; while 
others, with the exception of the mere quivering of 
the flesh, remain passive, and require the application 
of a mechanical or chemical stimulus to their sub- 
stance, or to the nerve connected with them, in order 
tliat a single brief contraction may ensue. In a paper 
in the former number of this work, I mentioned va- 
rious facts, which tend to prove^h<4t one of the parts 
of the first class, namely the heart, contains within 
itself its principle of action, and undergoes spon- 
taneous and alternate contractions and dilatations, as 
a result of its structure. 

Of the second class of parts, some, as the muscles 
of the trunk, of the limbs, and the like, are distinctly 
influenced by the will ; in othcii's, again, as the mus- 
cles of the chest, and of the face in ^lic expression 
of emotion, the influence of the will Is not consciously 
employed, under ordinary fircumstances, to produej^ 
their action; and a question ^lises, whether this or 
some other principle stimulate the muscles on thesV 
occasions. Much may be advanced on either siSc. 
On the one hand, it is clear that an influence, inde- 
pendent of the will, occasionally throws voluntary 
muscles into action, as appears in tcUmus and other 
spasmodic disordeis ; and is shown remarkably in the 



physiological experiment of irritating the skin on the 
lower extremities, after the division of the spinal chord 
in the back, when the occurrence of action limited to 
the muscles of the inferior extremities, evinces that a 
connection exists, i^idependently of the will, -between 
sentient surfaces and the action of voluntary muscles. 
I have varied this experiment by dividing tlie spinal 
chord at once in tlieneck and in the backfupon which 
three unconnected nervous centres^ exist ; and the di- 
vision of the skin in either part (and especially at the 
soles of the feet, the two hinder portions) produces 
a convulsive action of the muscles in that part alone. 
The same influei^r* may, then, possibly regulate the 
unconscious actions/ to which these remarks relate. 
On the other hand, it may be urged, that in many 
actions purely voluntary, which have become habitual, 
it is difficult to trace the influence of the will ; that the 
actions in question arc now habitual, and began as 
instinctive but voluntary actions; and that, in con- 
firmation of this view, the muscles"^ of the trunk and 
limbs occasionally act as muscles of expression ; and 
agaii^ that the action of the diaphragm in breathing, 
jfpd of the muscles of thb face in expression, may be 
refrained from by a resolute effort of attention, or 
produced by a conscious exertion of the will ; finally, 
that the existence of but one nerve for the actions of 
each of these muscles, (which arc sometimes at leust, 
and ,can at any time be influenced by the will), is a 
little, though very little, in favour of their being al- 
ways excited to tneir habitual action by this stimulus; 
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and that the physiological experiment of making se- 
parate nervous centre^, by division of the spinal mar- 
row, admits of explanation on supposing the principle 
of volitipn to continue for a short period extended to 
the portions separated from th^ brain; a conjecture 
consistent with, perhaps, but far from established by 
the very curious fact, that the convulsive movement 
of the leg of an animal thus circumstanced, when the 
sole of its foot is irritated, is accurately the gesture 
which the animal employs, when, in undisputed pos- 
session of sensation, it retracts its limb from a similar 
aggression, ^nd not to appearance, at least, a mere 
convulsive throe. 

These reflections, on either part plausible, leave 
the question undecided, whether any muscular actions 
exist, during health, directly produced by an im- 
pression derived along the nerves, which is not a 
conscious or unobserved exercise of the will; but, 
setting that question aside, I think it may fairly be 
inferred, from all the facts above narrated, that the 
third, fourth, sixth, seventh, and ninth nerves, to- 
gether with a portion of the fifth, not included ki its 
ganglion, are nerves in evWy respect corresponding 
with those formed by the ant(*rior roots of the spinal 
nerves ; and that they have the same relation to tBc 
first and second nerves, to the auditory nerves, and 
to the portion of the fiftlf included in either Gasserian 
ganglion, which the anterior roots of the spinal nerves 
have to the fasciculi risinj^ on the back part of the 
spinal chord. It is not easy to arrange the nerv,es of 
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the eighth pair in the same system : but, on the ^Vhole, 
these seem to partake of^the nature of both kinds of 
nerves indicated abovd. The nervus vagus fails d gan- 
glion, and is distinctly a nerve of sensation aiifl volun- 
tary motion. The glesso-pharyngeal nerve has^a gan- 
glion, and is again, it would appear, a nerve of sensa- 
tion, and at least of instinctive motion. Finally, the 
spinal accessory may, possibly, involve both these pro- 
perties, though it has no ganglion, with which I am 
acquainted. It is true that this statement does not 
satisfactorily acccrunt for the anatomical peculiarities 
of these nerves ; and, doubtless, much i;emains to be 
discovered respect their influence, even on sensa- 
tion and muscular motion. 


Explanation of part of the Fifteenth Plate. 

Fig. I. 

Represents the fifth nerve of an ass, removed from 
the cranium: it is reversed, and the investing mem- 
brane dissected off‘. 

1. The larger p6rtic>n of the fifth nerve. 

The smaller portion. 

3. The Gasserian ganglion, which the former en- 
ters, while the latter passes below it.^ 

4. The first, or ophthalmic division of the fifth. 

5. The second, or superior maxillary division. 

6., The gustatory, and inferior maxillary branches, 



which, with the portion 2, and the branch 7 dis- 
tributed through tlie •buccinator to the mucous sur- 
face of the fauces, constitute the third division of the 
fifth. 

% 

8, 10. Distribution of the smaller portion 2 into 

three branches, to the temporal and masseter, to the 
circumflexiis palati, and to the two pterygoid muscles. 

A few fine filaments, of which one alone is here 
ex})Osed, and rcjfrcscnted larger than it should have 
been, arc reciprocally interchanged between the mus- 
cular portion of the fiftli, and the sentient portion 
beyond the ganglion. 

All parts of the fifth nerve, ioj^ie ass, are more or 
less reticular, in the arrangemait of their fibres, near 
their origin, and for the greater part of their course. 
Towards their final distribution the fibres are distinct, 
and rarely interlace with one another. 

In justice to M. Fleurens, 1 should mention that 

my exjierimcnts respecting the movements of the iris 

were suggested iJy reading thq account (contained in 

M. Majendie's Journal, Vol, II. Number.4.) of his 

very interesting researches; and, in justice tc^myselfi 

that the statementis of M.^Fleurens, at all relative to 

the iris, are the following alo»e : that, on pricking the 

tubercles or optic nerves, the pupils Contract; that the 

iris preserves its mobility after the removal of the?o/;6* 

ctTchral of the oppositei side, and again after that of 
« 

the tubercles; and is only paralyzed after the pro- 
i'ound extirpation of the tubercles or scctiop of flie 
optic nerve. * • 
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On the Structure of Horn, Hoof, and Cuticle. 

a 

The horn of the rhinoceros is described by Dr. 
Macartney as ‘‘ made up of a number of fibres 
resembling strong hairs consolidated together, and 
rendered smooth upon the surface, except around 
the base, where the external fibres being broken 
off present the appearance of a brush ^ but it 
is not 1 believe generally supposed that ,the horn of 
the common ox is g^^-rmed in a very similar manner. 
My friend, Mr. Bremner, communicated this ob- 
servation to mo, which he had ascertained by various 
methods. 

If a longitudinal section be made of an adult 
horn, it is found to be solid near its point, but after- 
wards to inclose a conical cavity, which is widest at 
the base of the horn. , From the closed extremity of 
this cavit]^ the substance of the horn becomes gra- 
dually biough not uniformly thinner, till, at the base, 
it blends insensibly with the cuticle. Of the substances 
contained in' this ca\dty,«Lbe external is a delicate mem- 
bwine, which varies in colour with the different shades 
of the horn, and clothes a tough prolongation of the 
cutis vera ; the latter is supported on a central bony 
process. 


Cyclopaedia 


Article Horn. 
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On examining the cut surfaces of the horn (of which 
a variegated specimei? should have been selected), the 
middle of the solid part has die appearance of being 
composed of fibres, extending nearly vertically from 
the tip of the bony process, or r^^ther of the membrane 
covering it, to the tip of the horn ; the lateral part 
again appears to be composed of fibres arising every 
where from the lateral surface of the secreting mem- 
brane, and running forvrards at a very acute angle. 
Every fibre does not indeed appear to be throughout 
of the same colour, so that the genoral clouding of the 
horn does njot prove the structure to be what is here 
described; but, on observing surfaces resulting 
from many sections, it is diflicult not to adopt this 
supposition. 

Further, it is easy, where some violence has been 
used in rending away portions of fresh horn imper- 
fectly separated by the saw, to raise long fibrils in di- 
rections consistent with the preceding account: but 
what is most to the purpose .is, that if the horn be 
steeped in liquor potassm for twenty-four hours, and 
the outer surfoce, which has become gelatifious, be 
scraped away, the next {fart, being only softened by 
the alkaline solution, peels readily into fibres, which 
have the direction above described. • 

The hoofs of animals are described as fibrous ; but 
1 have found their structure to vary materially from 
the simply fibrous structure of horn. 

The several parts of the hoof, in the horse and ass, 
viz. the frog, tiie sole, the crust, aVc all/orined alike, 



though they differ in solidity. The frog and the sole 
seem composed of blackish fibreo nearly vertical to the 
vascular surface from vihich they grow ; but the crusty 
the firmest part of all, seems to be composed pf alter- 
nate white and black fij^res, which rise from the coronary 
ligament, and descend at an acute angle to enclose the 
former parts, cohering with the lateral and vascular sur- 
face of the foot by means of pecu^ar processes termed 
elastic laminse. ^ 

If a section be made through an hoof, as in fig. S, 
[plate XV. the foot represented is that of an ass's foal] 
the dark colour and hard consistence of the tlifferent 
parts is found to b^in abruptly at a well defined line ; 
abpve this a narrow whitish layer is found, bounded by 
a fine black line, the former about 1-1 Oth of an inch in 
depth. If the surface of this vertical section be minutely 
examined, especially with a magnifying glass, it may 
be seen that the cutaneous suriiice terminates, or that 
the horny material begins, at the thin black line I have 
described. This line again is continually interrupted : 
long and delicate vascular processes pass through the 
interru]^tions into the stratum of softer white matter, 
the texture of which resembles the opaque substance in 
a feather : if a transvci>se slice be taken of this white 
substance, it is seen to be perforated by innumerable 
foramina, which transmit vascular processes from the 
cutis vera. These vascular processes arc continued 
downward, and pass into the firm substance of the 
crusti and into that of the ^olc and frog, reaching ap- 
parently half the depth at /east of these several sub- 



stances, and I am inclined to think very nearly to tbfiir 
under surface. On making an horizontal section of 
the crust, it is seen that the only white matter in it is a 
thin cylipder, which immediately surrounds each vas- 
cular process ; thus the substance of hoof is rather a 
tubular than a fibrous mass. 

The elastic lamina? are plates of horny matter, which 
grow from the under part of the coronary ligament, 
being continuous ^ith the internal surface of the crust. 

o I ^ 

Ei^ich elastic lamina is received between, and, in the 
receipt state, adheres to two vascular laminae, which 
are processes from the cutis vera covering the foot 
laterally ; the clastic lamiiue are c^^ied down with the 
growth of the crust ; the vascular lamina? at their ter- 
inination are apparently prolonged for a short space 
in slender villi, and secrete a horny material, which 
fills up their interstices, so that eventually a solid layer 
is formed connecting the extremity of the crust to the 
horny sole ; the sides of the elastic laminae arc finely 
fluted. * , 

The human cuticle, except in the palms of the 
liancls, and soles of the feel, is apparently mdfhbraiii- 
forrn : the cuticle of tlic Aephant even has a similar 
appearance; yet the structuiic, which this substance 
assumes, where it occurs of greater thickness, brings 
it rather to the nature of horn and hoof, with wliicli 
it imperceptibly blends.* The cuticle of the gizzard of 
an ostrich resembles the former. The drawing Fig. 2. 
[Plate XV. I is from a specimen in my collectiiSti, in 
which the cuticle is clistiiictly forincd of»fibres easily 
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separable from each other, and rising vertically from 
the secreting surface. Thickfened cuticle, from the 
palm of the hand, handened in alum and weak spirit, 
I have found tear in a manner not inconsist/)nt with 
the supposition that i|s structure is similar; and in the 
magnificent treasure of the Hunterian museum Mr. Clift 
recently pointed out to me specimens of exceedingly 
thick human cuticle, where the appearance more sti'ik- 
ingly c 9 rrcsponds with that in the ostjiclfs, gizzard. 

As instances of the formation of cuticle in a manner 
similar to that of hoof, I may mention that a soft^sub- 
stance 5 (Fig. 3. Plate XV.), continuous at the back 
part with the frogfer d^s^^^d® around the crust of the 
horse’s hoof for the purpose of protecting its outer sur- 
face when newly formed: now this substance blends with 
the cuticle, is very similar in appearance to the cuticle, 
yet, for some extent, distinctly receives vascular pro- 
cesses like the hoof itself. In the Hunterian museum 
again, there arc specimens of the cuticle of the porpesse, 
and of the narwhal, the structure of which, at first ap- 
parently fibrous, on minute inspection clearly contains 
vasculj^ processes like those existing in the horse's hoof. 
In the thick human cuticl^ in the plunterian museum 
there is an outer layer lees distinctly fibrous; and in the 
skin of the porpesse and narwhal there is an outer layer 
seemingly membraniform. It is to be presumed that 
this alteration in the texture \)f the part is a sponta- 
neous change favoured by the action of pressure and 
of tl§& media, with which the part is in contact ante- 
cedently to its separation. 
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The human nail resembles in appearance a thin 
slice of horn, and in a ^similar way tears more readily 
transversely than longitudinally ; yet it is probable, 
though J cannot say that I have seen any thing like 
this, that it is composed of lopgitudinal fibres : in 
other points nail resembles hoof very closely. Its 
internal surilice has elastic laminm, which are received 
between vascular laminae of the skin ; and if a longitu- 
dinal section be, made of the end of a finger, it may be 
seen that the nail has early acquired its full thickness, 
app^ently where its colour changesv; and, again, that 
its tender substance, when newly formed, is protected 
by a distinct cuticular growth srpni^tcd from that fold 
of skin which overlaps its root f v^herc this cuticular 
growth is not artificially removed, it rises with the nail, 
and sometimes may be peeled from its convex surface 
in as many as three distinct layers. 


Fig. II. Plate. XV. 

f 

t 

llepresents a section of the gizzard of an ostri^i. 

1. Muscular and tendinous substance. 

♦ • 

2. Layer of substance striedy analogous to the cutis 
vera of the integuments, or more loosely to the tunifca 
nervea and villous coat of the human stomatdi taken 
jointly. 

3. Layer of cuticle raised from the last, consisting 

of fibres vertical to its surface. ^ 
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Fig. III. 

< « 

« 

Section of an hoof, taken from an ass’s foal. 

1. The crust, seemingly consisting of white and 
black fibres, passing downwards at an acute angle 
with the coronary ligament 7. * » 

2. 2. The sole and frog, seemingly composed of black 
fibres, passing do>vnwards not exactly at a right angle 
with the secreting surface. 

In both the pr^^^ing parts vascular processes are 
found passing dowiivrurds in the same direction with, 
and between the seeming fibres. 

S. A layer of horny substance, of closer grain and 
lighter colour* and seemingly less fibrous than the 
preceding parts: it is a prolongation of the elastic 
laminae, one of which is represented at 4. 

5. Layer of cuticular substance, overlapping tlic 
crust, and, continuous at the back part of the hoof with 
the fro§'. 

(>.(). The narrow, soft, aiKl white layer, found ccjually 
between the solid parts of the crust, of the sole, and of 
iIkj frog, and the surface of the cutis vcra, or its pro- 
Jongalion, on which these substances rest. 

7. The coronary ligament.* 





’Fig. Iv. 

^ . 

A magnified section of the ^narrow white layer, 
marked 5 in Fig. III., made in the direction of the 
vascular processes which perforate it* 

а. The cut extremities of the vascular processes 
where they enter *the solid crust. 

б, The abrupt commencement of the black sub- 
stance of the crust. 


Fig. 

A magnified transverse section 4)f the white layer 
interposed between the crust and tho coronary liga- 
ment ; it is seen to be perforated by numerous fora- 
mina of different sizes, which are sections of the cylin- 
drical canals containing the vqscular processes. 


Fit?. VI. 

• 

A highly magnified and somewhat oblique section 
of the crust. The black ground is the uniform lllack 
matter of the crust. The white oval rings arc oblique 
sections of the circular cylinders of white matter, which 
contain the vascular processes. 

It is difficult to determine the origin*of this hard 



black substance in the crust ; for the vascular processes 
are every where in that substance contained in white 
horny substance, as th^ present'figure represents. The 
black matter begins at once abruptly, and, at t)|e same 
line, the solid texture of the hoof seems completed, 
the white substance surrounding the vascular processes 
being now seemingly firmer than abovjp. 

A rete mucosum exists every where along the sur- 
face, from which the vascular proebsises arise, but is 
wanting at the upper margin of the clastic laminae. 
The drawings illustrative of the structure of hoof, with 
the exception of Fig. III. and VII., are taken from 
the horse. 


, Fig. VII. 

A portion removed by sections nearly vertical from 
the fore part of the crust in the hoof of an ass’s foal. 
Of this portion the lower part again Has been removed 
by a very .oblique section, so as to expose in two views 
the elastic laminae. Above, the side of one clastic 
lamina is seen ; below, thef obliquely divided edges of 
several are seen ; and lower down, wherc^ these ter- 
minate in solid horn, corresponding^ with the portion 3, 
in rigti III., an oblique section still shows a faint ap- 
pearance of the original disjX)sition in jilatcs nearly 
parallel. 
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Fig. Till. 

A magnified transverse section of the elastic laminae 
in the recent state. They arc* continuous with the 
inner surface of the crust, which in the drawing is left 
unshaded. Their lateral surfaces are delicately fluted. 
Between each jpAir a very soft and adherent vascular 
process intervenes, continuous above with tlie coro- 
nary ligament, and laterally with the cutaneous sur- 
face covering the coffin bone, to which surface, in 
the recent^state, ‘the internal extremity of each elastic 
lamina is adherent. When jWtrc^action commences, 
the hoof is separable from the cutis vera ; the vascular 
laminae remain with the latter; the clastic laminae 
separate as part of the former. ^ 

Where the elastic laminae terminate in the sub- 
stance 3, Fig. Ill, the vascular laminae appear to 
break into fine |^rocesscs, so that the structure of this 
part, though finer' and closer, Is yet similar^in essential 
points to that of the crust. 9 

I have added, in figures IX, X, and XI, drawings 
of parts of a similar class witl^ the preceding, the struc- 
ture of which is known. 

* Fig. IX. 

Represents a nearly vertical sectic^i Af the bulb of the 
wjiisker of a lioness : in it arc shown, 1 «t. Tfie firm 



and almost cartilaginous oval capsule, in which the 
root of the hair is inclosed, wliich is perforated above 
for the escape of the shaft* of the'hair, and below for the 
entrance of blood-vessels with^a branch of the fifth 
nerve. 2 ndly, The spongy and somewhat vascular sub- 
stance, which intervenes between the capsule and the 
hair, and has a remarkable circular .canal near its 
middle, and an inner surface continuous with the 
cuticle ; and, 3 dly, The hair itself, aS)Ove solid, but its 
interior of softer matter than its crust ; below, conically 
excavated, and containing a highly vascular conical 
pulp. 

^Fio. X. 

Represents an oblique section of the bulb of a porcu- 
pine’s quill. * 


flQ. XI. 

Represdhts a transverse section of another. The 
thick exterior crust is coiftinucd inwards in slender 
septa, which tend towards the axis of the quilt, and in- 
tervene between the masses of soft white opaque ma- 
terial contained within. In the hollow extremity of 
the quill, a nearly spherical and highly vascular pulp 
is contained, to which a branch of a nerve may be di- 
stinctly traced. From this 11)041 vascular processes are 
derived, which extend in the lines of the septa. 'Fhe 
crust is soil A^rst, and appears wholly formed from 



the lower margin of the pulp. A membrane con- 
tinuous with the cuticle, •and appai?ently not vascular, 
is every where in contact with ri:ie quill, where con- 
tained in jLts oblique cli^^nnel through the skin. This 
inner membrane terminates at opce abruptly at the 
margin of the crust of the quill : immediately without 
it a highly vascular membrane exists, which is con- 
tinuous with the margin of the pulp below, and with 
the surface of the ctitis vera above. 

In Fig. X. a black bristle is represented as intro- 
duced between the quill and the membrane in contact 
with it, and a white bristle between the latter and the 
external vascular membrane. 



Ojj Local Action 


It is certain that many parts in the human body 
occasionally receive an unusually large supply of blood. 
Mr. Cruickshank mentions, that if^ the female rabbit, 
when disposed to admit the male, be killed and ex- 
amined, the whoJe uterine system is found black with 
blood. This phenomenon, and many similar, are in- 
stances of local a term which has indeed often 

been employed in a wider sense, but which, in the fol- 
lowing remarks, is restricted to the meaning above 
illustrated. 

If, in tills attempt to elucidate the nature of local 
action, I should appear to have relied too much upon 
theoretical reasoning, perhaps I may be permitted to 
urge, that the case scarcely admits of the evidence of 
direct observation. 

It ^ill be granted that the cause of local action 
in any given part is soifte peculiar condition of the 
arteries or veins or both in that part, inasmuch as, 
with the exception of these vessels, the heart is the 

* The substance of these remarks has been introduced 
in my Anatomical Lectures during the last three years ; 
and most of tlje facts in tjie present number have been 
menponed In two courses of lectures. 



only organ which influences the flow of blood, and the 
impulse, which it communicates, is of necessity general. 
It may likewise be assumed «qs probable, that the 
arterial, trunks, in a part where local action occurs, 
if they are involved in it, contriJ)ute to its production 
in a similar manner with their capillary extremities. 

There can be little doubt that an artery in a living 
human body is able to contract on a principle not 
very dissimilar t(f muscular irritability. One remai'k- 
able analogy would indeed suggest a contrary opinion. 
The arteries of a turtle, which are clearly irritable, 
have a distinct muscular coat, separate from, and in- 
ternal to a fibrous tunic, which ,k^t^r resembles con- 
siderably, and must be compareft with, the fibrous coat 
in human arteries. A muscular coat is found as well 
in the larger veins of the turtle, which are irritable 
likewise. 15ut if, where blood-vessels arc Indisputably 
irritable, muscular substance enters into their com- 
position, it is likely that where this texture is wanting, 
irritability is also* wanting*, this instance, on the 
other hand, may be opposed still closer^ analogies 
drawn from warm-blooded animals. It was r&narkcd 


* It conduces extremely to distinctness in discussions 
respecting parts, A^hich contract, to limit the terms 
cular and muscle to express peculiarity of structure. 
The biceps flexor, cuhili is a muscle, the heart is muscular, 
the dctiusor uriinr is muscular, the uterus is fibrous, llie 
middle coat of an artery is fibrous again, but dill'erenf from 
either in structure. All these parts, however ,*are irritable. 

*D 2 ’ 



by Mr. Hunter, that an artery exposed in a living 
animal gradually contracted. •It is well known that if 
an artery is divided, of«a size not to cause syncope, the 
blood, which at first gushes out in a large ^ stream, 
after a few pulses thrown in a stream sensibly 
narrower, becoming less and^less, and finally stopping. 
This occurrence may be well observed, when arteries 
of the size of a crow-quill are divideiij in an ass. Again, 
I hav^dbscrved that a portion offflie carotid artery, 
upon being removed from a living ass, gradually con- 
tracts to half its first calibre. 

It would further appear, that the larger arteries may 
become partially ^ilijted without any apparent injury 
of their tunics, and, aS it would seem, from relaxation 
only. If the carotid of an ass or large dog be exposed, 
and rubbed hard, at any point between the finger and 
thumb, for about half a minute or less, the artery will 
generally become sensibly dilated at that part. In 
most instances, in which I have produced this effect, J 
have subsequently foyind no lesion whatever in the 
coats of rfie vessel ; and I have observed that on cut- 
ting ou\; a portion of the artery, including the dilated 
part, the latter contracteef gradually and proportion- 
ately as much as the adjoining tube : in one instance 
the internal coat was a good deal torn, which led me 
to vary the experiment, 1 tied a ligature round the 
carotid of an ass, so tightly vis nearly to cut through 
both the inner and fibrous coat (as afterwards ascer- 
tained), and then immediately removed the ligature 
the blood flowed ‘again through the artery, and, for 
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the i;pace often minutes, during which it was observed, 
the vessel did not appear in the least dilated at the 
line, where the ligature had*b(ien applied. 

Now the case of local action, which I select as the 
best illustration of my hypothesis, is the phenomenon 
of blushing, in this instance, tlie capillary vessels of 
a more or less extensive, but partial surface, are found 
to contain on a sudden more blood than before ; this 
distention raight;i^ would at first appear, be accounted 
for equally well on the supposition of the coats of the 
vessels becoming either relaxed suddenly, or suddenly 
at some remoter point contracted ; but an obstruction 
to the course of the blood in a large artery does not 
produce its enlargement on the side next to the heart, 
and, tlierefore, it is probable would not, if occurring 
in the capillary arteries. Again, blushing is con- 
trasted with paleness. Of two opposite changes, the 
causes, it is to be presumed, arc opposite; but unques- 
tionably relaxation of the capillary vessels, or the ab- 
sence of that usu'al obstruction, which consists in their 
narrowness, would not empty their tubes and it is 
surely but consistent with common sense to euppose, 
that in sudden paleness (if the surface, excepting or 
exceeding what directly results from a feeble action of 
the heart, the capillaries of the surface are contracted, 
and that in sufibsion of the surface the capillaries are 
dilated, as the causes o£ either occurrence. 

But this hypothesis, viz. that relaxation of the coats 
of arteries is tlie cause of their containing more blood 



at one time than at another, derives its principal sup* 
port from the facility and completeness, with which it 
explains all the circumstances ciiaractcrizing different 
cases of local action. The \^scular tumors^ termed 
aneurysms by anastomosis, seem to form a variety 
under this head. What is most remarkable respect- 
ing these tumors is, that when they are cut into, the 
small vessels in their substance ble^ for a longer con- 
tinuance, and more furiously, even the small 
arterial trunks, from which they are derived. Now, it 
will not be denied, that hemorrhage from small arteries 
is spontaneously stopped by the contraction of the 
divided vessels ; in the instance before us, the 
hemorrhage docs not! cease, or, in other words, the 
divided vessels do not contract ; and it is then clear, 
that this occurrence (if the tumor in question form a 
case of local action) is not inconsistent with the con- 
jecture, that spontaneous dilatation of arteries is the 
essence of local action. 

In the enlarging wqmb, in the mammae, when pre- 
paring oftfitted for their function, in short, in all parts 
where Ibcal action exists or has existed, the arteries arc 
more or less tortuous. It? has been supposed by one 
writer, that the tortuouc form of arteries is a provision 
for an increase of their power, or a means of causing 
a (fetermination of blood. To me it seems, on the other 
hand, more likely that this tortuous form is an effect 
of the change producing local action ; and perhaps the 
facility, Avith which the conversion of straight into tor- 
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tuous arteries may be explained on the assumed hy- 
pothesis, may be urged.as the principal strength of my 
argunient * * , 

It is obvious that a^relaxed vessel, under the or- 
dinary pressure of the blood, would be affected in the 
same way with a vessel not relaxed, under extra- 
ordinary pressure. Now, the latter case may be easily 
examined : when (jic carotid of an ass is exposed, and 
the animal put farther suffering, in a short time 
the artery is nearly at complete rest; there is little 
sensible alteration in its form or place, at each pul- 
sation of the heart : if at this period the animal be put 
in pain, it struggles, the heart beats more vigorously, 
and immediately the carotid artery is tlirown into a 
waving line, or becomes elongated and tortuous at 
each contraction of tlie ventricle ; and thus, it may be 
presumed, would an artery, the fibrous coat of which 
should be relaxed, during the ordinary action of the 
heart, become elongated and tortuous likewise; and, 
consistently with the accommodating and modelling 
power of the body, in time permanently qssume the 
form, to which it had at first been violently oktended. 
Ill explaining on this principle the gradual increase of 
tortuoiisness in the temporaj arteries, I have not to 
advert to any supposed difficulty in the ascent of the 
blood along these vessels (it being clear that gi'&vity 
favours the entire course of the blood in those parts the 
veins of whicli ^descend), but simply to notice the fre- 
(jucncy of local action in the head, as proved by the 
distinctness, with wdiich Ihe temporal cyteries throb 
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on any casual excitement of the mind. The per- 
manent and original curves qf the internal carotid 
and vertebral arteries,, secured by the forms of their 
channels in bone, are obviously contrivances of a very 
different nature. There c^n be no doubt, looking to 
the thin coats of the vessels of the brain, and to the 
analogy of the rete mirabile, that the double curve of 
each of these arteries, in human beings, is intended 
for the mechanical diminution <|^he force of the 
blood circulating in the brain. 

One other case remains to be considered, in con- 
nexion with the subject of local action. In the aneu- 
rysmal varix the artery is found to be larger than 
b^ore, and is said to be somewhat tortuous. I must, 
in this case, refer to the beneficent provisions of na- 
ture, many of which, even after the impairment of 
the human frame, directly tend to its renovation or 
support ; and I would assume, that the artery is, in 
this case, specially relaxed through such an influence 
as regulates the action of the heart, in order that a 
competent supply of blood be conveyed to the limb, 
over and* above that necessary to fill the vein, with 
which the artery commuRicalcs ; an assumption at 
least consistent with the facts of the case. 

With regard to the enlargement and tortuousness 
of tije veins, in cases of local action, it is clear that 
there is nothing in these circumstances, which militates 
against my hypothesis. The effect of pressure upon 
veins is known to render them large and tortuous ; as 
when a ligature is habitually tightened round a limb: 



but it stands to reason, that, if the capillaries in a 
part are enlarged, blood passing through them 
with less resistance 1th an before, must exert more 
pressure upon the veinf of that part. 

In the preceding remarks, I have confined myself, 
as I proposed, to cases, in wbicli the blood flows with 
more than usual freedom to a given part; a state 
which may or rnay not be conjoined with inflam- 
mation, with abu||^nt, defective, or vitiated secretion ; 
but which is obviously something quite distinct from 
each of these occurrences. 



Remarks in Defence of the ffunterim Theory of 

Absorption. 

% 

The principal argument adduced in favour of the 
theory that absorption is performed by the lymphatic 
and lacteal vessels alone, is the j||lowing: that, as 
the lymphatics and lacteals are of similar structure, 
and pass alike through similar gland-like bodies, unite 
finally, and open by the same channel into the veins, 
it is analogically probable that their uses are alike : 
bifiif the lacteals are kiown to be absorbent vessels, 
inasmuch as the chyle, which is formed in the small 
intestine, may be detected both in their minute orifices 
and in their trunks ; and the lacteals, again, are likely 
to be the only absorbent vessels, as the chyle is not 
found in the mesenteric blood-vessels : the lymphatics, 
it is then analogically inferred, are* absorbents like- 
wise, and^ probably, with the lacteals, constitute ex- 
clusively the absorbent system of the body. 

In further confirmation of this opinion, Mr. Hunter’s 
' experiments* went to ppovc, that milk, or a solution 
of# starch and indigo, introduced into the intestine of 
a liting animal^ is found subsequently in the lacteals, 
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but not in the veins of the mesentery. M. Majendie 
found, that these experiments did not succeed on 
repetition. I have r&entljf repeated tliem, and, re- 
marked an incident, which perhaps may have deceived 
Mr, Hunter in one case. When the mesentery is 
drawn out from the abdomen ot^ a living animal, the 
lacteals generally contain more or less chyle : after a 
short exposure of the part, the colour of the lacteals 
changes from wlijife to a clear blue. The first time 
that 1 observed this occurrence, it was subsequent to 
ray having introduced a solution of starch and indigo 
into the adjoining intestine; and I concluded that an 
absorption of that substance had taken j)lace; but, on 
scrutinizing the appearance r.urrowly, I found fWat 
the blue vessels contained no fluid, but were, in fact, 
empty ; and I have since ascertained that the lacteals 
in adult asses, dogs, and rabbits, uniformly appear 
blue when empty, unless a light-coloured surface is 
placed beyond them. In the case in which Mr. 
Hunter observed the absorption of a white fluid, I am 
inclined to suppose, that the intestine contained, pre- 
viously to the operation, more or less cbylj, which, 
being afterwards absorbecX was supposed to be milk : 
at any late, on throwing mjlk, diluted with a little 
hot water, into a carefully-washed portion of the small 
intestine of a young ass, which was tlien rotaincti in 
the abdomen half an hour, 1 observed no absorption 
of a white flukrto ensue. 

M. Majendie, in continuing this inquiry, made 
some intercsliiig experiments, which ’are^ well known, 
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to prove that voin^ absorb. It was found tbat odorous 
substances^ and poisonous soljyytions, found their way 
into the blood, when JntVoduced into a portion of in- 
testine, the communication of which with the system, 
except through a vein and artery, was entirely in- 
terrupted: whence Id. Majendie inferred that the 
veins absorb ; and in truth, without M. Majendie’s 
own assistance, it would have been difficult to have 
escaped from this conclusion ; for J^^siologists had as- 
sumed that transudation cannot take place in a living 
body ; and though it is now clear, on a moment’s re- 
flection, that this assumption is untenable, and that 
the onus of proof lies with those who would assert it, 
n^t with those who Uisclaim it, it was left for M. 
Majendie and his immediate school to execute several 
very curious experiments, which lead to the opposite 
opinion, that transudation really occurs in living tex- 
tures*. 

But this principle once admitted, there is an end 
to the conclusivcness of M. Majendie’s experiments, 
as decisive of venous absorption ; and the broad ana- 
logical 'argument advanced by the Hunters to esta- 
blish the position, that the lymphatics and lacteals 
“ form exclusively the absorbent system, remains un- 
shaken. It must not be lost sight of, that the cn- 
traitce of any substance, raw and unassimilated, into 
the veins and arteries, is a very different occurrence 
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from the conversion of the demerits of the human 
body into lymph, and^ their subsequent rcadmixture 
with the blood ; and, again, that the refusal of the 
lacteals fo take up milk or starch, does not disprove 
that these vessels habitually absorb unchanged, and, 
in addition to the chyle, such simple fluids, as may be 
carried without detriment into the circulation. 



Examination of aj Body soon after Parturition. 

The following account was drawn up, at my re- 
quest, by my friend and pupil Mr. Taylor, who dis- 
sected the body, in which the apiidhrances described 
below occurred. 

In October last the body of a female, apparently 
about the age of thirty, w^as broughj into Mr. Mayo’s 
dissecting room it w as fat and muscular, not in any 
ways mishapen, and^ somewhat above the middle 
height of w^omen. This person appeared to have died 
of uterine hemorrhage, a short time after delivery at 
the full period, for the uterus was very capacious, its 
substance (j-lOths of an inch in thickness, its orifice 
open, and, when disposed in a circular form, about 
two inches in diameter. Both the uterus and vagina 
contained a quantity of clotted blood. The inner sur- 
face ol* the uterus w\as thinly covered with shaggy 
processes of fiocciilent inembrane, and appeared 
abraded here and there, and when the part was in- 
jected with size and vermilion, the injection escaped 
into the cavity of the womb, through many small 
orifices on its inner surface. 

The muscles of the abdomen wxre found to have 
their usual appearance, except that the recti were be- 
tween four^nd five inches asunder. 
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It was ascertained that the upper 'part of the vagina, 
where it joins the uterus, could be readily exposed 
without injury to the peritoneum, after an oblique 
incision through the fore part of the abdominal 
parietes. , 

The pelvis was well formed, and of the usual dimen- 
sions; but it was found that the sacro-iliac joint on 
either side was loose, so that the ileum and sacrum 
could be separated W each side to the extent of a third 
of an inch on the fore part of the joint. The liga- 
mentous fibres, which run across "from the ileum to 
the sacrumy. we^e entire; but the usual connecting 
medium within, between the bony^^surfaces, was dis- 
solved. * 

The symphysis of the pubes had been cut through 
before the condition of the sacro-iliac joint had been 
noticed. The sacro-sciatic ligaments were very lax* 



Inquwies respecting the Structure f the Ifuman 
Brain^ hi) Prqfessoi^ Beil. Avchivcn fiir die Phy- 
swlogie. Neuntcr-‘handj\i.' ^6 -?08. 

VIII. 

I BELIEVE that I have suocessiully ascertained the 
structure of the greater part of the brain, namely, of 
the nucleus and convolutions of either hemisphere. I 
shall describe the |brmer in tLc present treatise, and, 
subsequently, the rem^iining smallci parts, the an- 
terior commissure, the fornix, the optic thala *, and 
the tubercula quadrigemina. I am sensible that my 
researches are in several points incomplete. 
connexion between the nucleus or th< ahi and its 
convolutions, between that of ‘'he ce^ -beilu ud 

t 

laminated surface, has Qscaped me. ^ had nearly d'^~ 
spaired ofmiaking any ing of Jie chain of ganglia, 
which occur in the biain, out latterly I have fouiiil oiu 
methods of examining those parts, wIikIi promise more 
success. 1 leave, for mj^last obj -ct^ -ne final distribii- 
tioh of the vessels in the brain ; an inquiry, which ap- 
pears to me one of the greatest moment, and calculated 
to throw light on any remainihg obsci^ rides. 

1 am particular in describing the various methods, 
which I have adopted in jnreparing and dissecting 
brains, in oUrder that every one may have it in his 



power to verify With facilfty my remarks. At first 
I tore the brniii in various ways, .rusting to cliance 
for a fortunate rcjit; but tlic appearances thus pro- 
duced clifTcred in each preparation, and T could not 
obtain a second result Similar teethe first. 1 now am 
able to point )ut definite methods, by which the 
organization b'Ah of the brain and cerebellum can be 
distinctly and i oadily shown at pleasure. The method 
adopted by Gall* is insufficient. The brain without 
some preparation is not firm enough to allow of the 
separation of its parts, and contain«s, unquestionably, 
like the chrystalliiie, man; layers, the distinction be- 
tween which is not evident till the part has been 
coagulated. Very lil;cly there* exist still better me- 
thods ofprcparnig the brain than those, which 1 have 
.!n ‘^oyed- Aiaceration in iilkohol reduces the organ 
.0 3- s of its original volume, and this circumstance 
ina\ ejtcrfeiv; with the ready separation of its parts. 
Maceration in an alkaline solution diminishes indeed, 
but d es not obi iate entirely thf* contraction produced 
l)v .1 tuhoi when ejiiployed alone Maceration in acid 
aoiatious, which are of so much use in unfolcflng the 
coinpo;>ition ol* nerves, is inapplicable to the brain. 
Hot., sulptiuric and muriatic Acid in water render the 
brain too brill le for tracing the course of its fibre's, 
and can only ue employed, with any advantage,* on 
small portioub of the bdiin, or on those parts which 
are composed of parallel fibres. 

Of the methods which 1 have employed in preparing 
brains, those contained in the following directions 
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answered best: 1 . Let the brain be hardened in al- 
kohol, and then placed^ in a 'solution either of car- 
bonated or pure alkali, in the latter two days, in the 
former for a longer period, and then ag^in hardened 
in alkohol, if thus repdered too soft. The advantage 
of this method is, that the fasciculi of nervous matter 
are more readily separable, and the brown matter 
more distinguishable from the white, than after simple 
maceration in alkohol : the gray djatter is rendered 
by the alkali of a blacker gray, and assumes the con- 
sistence of jelly. * 2. Let the brain be macerated in 
alkohol, in which pure or carbonated potass or am- 
monia has been previously dissolved : the contraction 
of the brain is lessened by this process. 3. Let the 
brain be macerated in alkohol from six to eight dayj, 
and then its superficial dissection commenced, and 
the separation of the deeper parts continued, as the 
fluid, in w’hich the brain is kept immersed, penetrates 
its substance. This method appears to me better 
than the preceding, and would ^ very likely be im- 
proved, if the alkohol were rendered alkaline. The 
fibres in a brain, thus prepared, are more tenacious 
.than otherwise, and the deeper parts arc sooner ex- 
posed to the influendb of the alkohol. The epi- 
thelium tends especially to prevent the penetration of 
the alkohol ; it would be well always to remove it en- 
tirely or in part from the surfiiccs outlie brain, which 
it covers. Specimens of the cerebellum, whicli have 
remained several years ii\ alkohol, sometimes exhibit 
with .unusirtil distinctness the fasciculated structure. 
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I have not yet tried othef methods, such as macera« 
tion in solutions of co/rosiv^ sublimate, and of liver 
of antimony, the application of*lieat, dissection under 
water, and the like, which may perhaps exceed those, 
which I have adopted. » 

I have used, as instruments in dissection, my fingers 
alone, the handle of a scalpel, a pointed instrument, 
an ivory knife, rounded at the extremity, and another 
with a straight ed^e, and a curved and half-sharpened 
l)ack : these instruments are to be employed uj'^on the 
layers lliat cover the surface, which it is desired to 
expose, and die parts are to be so bent as to throw 
forward the surface, of which the dissection is to be 
made*. 

It has struck me that preparations in wax might 
be of service in representing the various appearances, 
which are made out by dissection of the hardened 
brain. 

Let me now eyplaiii various terras, which I have 
found it convcriiciU to empio}* in the description of 
the brain. * 

» 

The epithelium is a leathery substance, partly 
membranous, partly consisting of nervous matter, 

which invests such medullary surfaces of the brain, as 

* 

want other coverings. ^ 

The medulla incognita [ungenannte inarksubstanz | 
is placed near to, and somewhat parallel with, the 
optic nerves. 

llic hamular fasciculi [bAakenfdnuigcmarkbundcl] 



connect the anterior and middle lobes of either hemi- 
sphere at the entrance of, the fJ^siira Sylvii. 

The covered bands fbedcckteu bVmder] are situated 
on either side of tlic raphe, within the two convolutions, 
which are iii irnniediylc contact with the corpus cal- 
losum. 

As belonging to the fornix [zwillingsbindc des 
balkens] may be noticed, its root in either thalamus, 
its nodules the corpora albicantia, i?s anterior crura, 
its body, or that part wliere the lateral portions colierc 
together, the part* termed the lyra, and the posterior 
crura, terminating in the hippocampi. • 

The island [insell is the oval floor of the fissura 
Sylvii, on which arc jdaced small and low convolu- 
tions, surrounded by a furrow : the entrance of the 
fissura Sylvii is its lower and anterior extremity. 

The corpus striatum [gcstrcifie viirdcrc, grossc hirn- 
ganglium] consists of two parts, one external, the 
other internal to the substance dcriyed from tlie crus 
cerebri. 

The nfedullary capsule [kapsel| is the substance 
immediately enclosing the outer portion of the corjius 
striatum : the external part of the medullary capsule 
is that surface, which supports the convolutions of llie 
island. 

The corpus callosum is terminated by an anterior 
fold [das knie des balkens], the extroniity of which is 
narrowed [das sclinabel], and again by a posterior 
fold [die aufgesptzte wulst) 
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The tapctum [tapete] o^the coupus callosum is a 
layer derived from it to line the roof of the posterior 
horn of the lateral ventricle*. 

The fibres derived from the crus cerebri, which 
diverge at the ujiper margin of the thalamus towards 
the circumference of either i5emisphere, form the 
fibrous cone [stabkranz]. 

The disposition of the fibres in the brain is various ; 
those in the corjvolutions are disposed in medullary 
plates, which are arranged on the same principle with 
the plates in the laminae of the cerebellum ; but there 
is some difference and more intricacy in the structure 
of the convolutions, from the circumstance that the 
latter are not parallel with c^ch Other, but unite at 
various angles. In the anterior commissure, and in 
the fornix, the fibres arc flax-like and reticular, in the 
crus cerebri and corpus callosum they are dis]ioscd in 
parallel flattened fasciculi; in the outer wall of the 
medullary capsule, the fibrous cone, and the tapetum, 
their disposition is radiated. 

The cerebrum is j)laced upon the crura cerebri like 
the top of a mushroom upon its stalk. Lite, the cere- 
bellum, the cerebrum consists of a nucleus, in which 
the ventricles arc contained, of parts, in this case called 
convolutions, which arc external to the nucleus, and 
of gray substance, which lies partly within, parj^ly on 
the surface. ^ 

The nucleus is composed again of the parts con- 
tinuous with the crura cerebri, or vertical portion, 
and of the corpus callosilrn, and or horizontal 
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portioo* These, \yith the^^-xinvolutions, and their gray 
matter, appear to constitute the essential elements of 
the brain ; the rest to be only ftr the purpose of esta- 
blishing communication between remote parts. Thus, 
between the nucleus and the convolutions, a medullary 
layer exists, specially Cbservable near the fissura Sylvii, 
which consists of distinct fasciculi extending between 
distant convolutions. 

IX. ^ 

Of tJhe vertical Portion of the Nucleus. 

The whole extent the vertical part of the nucleus 
on cither side of the brain, from the beginning of the 
pyramid to the bases of the convolutions, forms a single 
organ ; in the same way the horizontal part of the 
nucleus forms anotlicr complete organ. 

The pyramids are parts of the medulla oblongata ; 
at the fore part of which, about ten or fifteen lines 
below the annular prdtuberance, ‘several medullary 
fasciculi y cross obliquely over from one side to the 
other. This decussation is^ best exposed by partially 
separating the lateral portions of the medulla ob- 
lon^ta from behind at the calamus scriptorius, when 
the v^hite fibres alluded to are seen to join the nucleus 
of the spinal marrow a few linfs below their crossing, 
and above it to form the pyramids. !Like the crura 
oefebri, and the corpus callosum, the pyramids appear 
to consist of parallel, medullury fasciculi, wliich, in tlie 



i 


59 

» 

litter case, form two fibro^ cylinders; these are con- 
tracted just before they^enter the annular protuberance, 
in which their fibres ^re ag^in spread out, and form 
several layers interwoven, at right angles, with the 
transverse fibres derived from the cerebellum. 

Beyond the annular protuberjlnce, the white fasciculi 
derived from the pyramids continue to ascend, forming 
the anterior and inferior surface of the crus cerebri, 
external to whicji are seen the fillet and the corpora 
geniculata on either side. Upon detaching and 
turning aside the tractus opticus, the superficial fibres 
of the crus cerebri are found extending towards the 
posterior and inferior horns of the lateral ventricle. 
Behind the transverse fibres of the annular protuber- 
ance, and between the middle peduncles of the cere- 
bellum, or at the floor of the fourth ventricle, covered 
only by gray matter, is found a* thick and broad 
stratum of longitudinal fibres, which, in its ascent from 
the medulla oblongata, is joined on either side by the 
fillet. 'I'hese t>Vo substances are as yet unconnected 
with the pyramids, but, subsequently, contribute to 
the radiation of the vertical part of the nuckius. At 
the angular hollow, from whence the third pair of 
nerves emerges, a medullary^ fasciculus often separates - 
itself from the ascending fibres, and passes round, the 
crus cerebri in a direction from within outwards. 

The fasciculi of tl«3 vertical portion, from their 
entrance into file annular protuberance upwards, are 
continually enlarging and diverging, but to a more 
remarkable degree after they emorg<5 from that body. 
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If a transverse section made of the crus cerebri, ^ 
it appears that the nervous fibres derived from the 
pyramid form a thick inferior crust, disposed in 
flattened longitudinal fasciculi, the edges turned in- 
wards and outwards; above vvhicli, and inclosed by 
it, a distinct and mofe or less cylindrical mass [der 
haube, it may be called the cylinder of the crus 
cerebri,] occurs, which comprises all tlie parts situated 
at the floor of the fourth ventricle between the lateral 
peduncles of the cerebellum, the black substance, the 
tubercula quadrigemina, the thalamus, and, lastly, the 
inner portion of the corpus striatum. If a section of 
the crus cerebri be alternately dried and reimmersed 
in alkohol, the layers lof the crust may readily be 
peeled off* from the remaining part, and are found to 
extend to the depth of two lines. 

The vertical portion of the nucleus is throughout 
connected with gray matter, which in part covers it, 
and in part is interwoven with its medullary sub- 
stance ; thus, above the pyramids, is *l)laced the gray 
substance of the medulla oblongata; and in the an. 
nular protuberance gray matter intervenes between 
the separated fibres. Above the annular protuberance, 

• the ascending fasciculi jire clothed internally with 
the^gray matter, wiiich extends backward from the 
corpus striatum, along the third ventricle, to the 
margin of the annular protubeiiance. On the outside 
of the ascending fibres, gray matter, from the tubercula 
quadrigemina, extends downwards and backwards 
with the fillet ; and* betweeif the anterior and lateral 



pecUincics of the cerebelluniif readied the annular pro- 
tuberance, with the gRiiy matter of which it is con- 
liriuous. Tlie black matter again is interposed between 
the crust and cylinder of the crus cerebri, and seems 
to give origin to the third pair of nerves. Further 
fcfrward, the fosciculi of the vertical portion of the 
nucleus arc covered by tlic liibercula (juadrigeniina, 
and by the thalanii, and are finally, in great part, 
lodged between |he two portions of the corpus stri- 
atum ; from either of which cross processes of gray 
matter pass through the ascending medulla. 

The fillet^ of eitlicl* side, traced from the annular 
protuberance upwaids, divides into two portions, one 
of which passes inwards, to join its fellow of the op- 
posite side, so as to form a curvilinear stratum of 
fibres immediately below the tubercula quadrigemina : 
the other ])lungcs below the corpus gciiiculatuni in- 
ternum, into tlie thalamus of the same side, and extends 
apparently to join the fibrous cone. Below the fillet, 
again, the anterior peduncle of the cerebellum extends 
in a direction inwards and downwards tc^wards the 
black matter, to contribute, probably, to the /adiation 
of the vertical portion. Either thalamus consists of 
several layers, each layer of^gray and white matter, 
the former internal. The superficial layer has a fibrous 
structure, and peels oft’ readily in the direction Trom 
before backwards. Bt?tween this and the next the 
root of the fornix lies ; so that by tracing the latter 
from the corpus albicans the interval between the tw’o 
inner layers is at once found. The suptTficial layer 
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is continuous behkid with^the tractus opticus^ with the 
flbies, which, clothed with ^he tapetum, form the 
roof of tlie inferior h9ril', and* above with the taenia 
semicircularis gcminuni : the latter substance is a cord 
of flax-like fibrils, which extends forwards to where 
the crus of the fornix meets the septum lucidum, be- 
hind the anterior commissure; it is in contact with 
the fibrous cone ; it assists in fori^iing the tapetum of 
the inferior horn of the lateral veiitycle, and it gives 
fibrils to the tractus opticus. The second layer is a 
production of the corpus geniculatum internum, which 
expands either way, so as to inclose the posterior margin 
of the crus cerebri ; its outer fibres, passing towards the 
outer portion of the carpus striatum, join the fibrous 
cone. The third layer is that derived from the fillet, 
which has been already spoken of. The substance of 
the thalamus is thickest below ; the white fibres, wliich 
proceed from its internal substance, ascend oblicjuely 
outwards, and at the upper and outer margin of the 
thalamps unite with the fibrous cone, partly interlacing 
with, and, decussating that substance, as may be seen 
on raisiifg in succession, after dividing the crus cerebri, 
in a separated hemisphere, •the first, second, and third 
layers of the thalamus, and carrying the rent forward : 
then, too, is seen the regular disposition in parallel 
fascit’uli, which the crust of the crus cerebri maintains, 
till, blending with the fibres*' last described, it with 
these forms the fibrous cone, whence are derived 
fasciculi towards tlie circiuiifcrence of the hemisphere, 
the loiigehi tP the posterior* and the next in length to 



toe amerior lobe. At t^^^entraoce of the hssura 
Sylvii, this arraiigen)(;nt, otherwise uniform^ is in- 
terfered with ; an obsfcurcly*o^anizcd substance, the 
medulla incognita, [ungenaunte Marksubstanz,] oc- 
cupies this surface in the base of the brain; it con- 
tains part of the anterior commissure, is continuous 
before with the thalami, laterally with the pcs and 
taenia hippocampi, and thus encircles the outer margin 
of the crus cereb^'i, being exposed on the removal of 
the tractus opticus. ^ 

The anterior and middle parts alone of the fibrons 
cone are enclosed between the two portions of the 
corpus striatum ; for tliis extent its outer fibres form 
the inner surface of the mcd»illury capsule. In the 
entire vertical process, the coarser fasciculi, which are 
formed by the union of many delicate fibrils, resemble 
more or less, but most in the crus cerebri, the sticks 
of a fan ; these flattened fasciculi, from the annular 
protuberance to the fibrous cone, are disposed some- 
what circularly, flieir edges looking inwards jqad out- 
wards; but ill tlie fibrous cone their disposition more 
resembles that of the sticks in a closed fan,* tlicy at 
first, at least, lie nearly in one vertical plane; each 
fasciculus lias a distinct but dijlicate sheath of cellular 
membrane *. The fasciculi of the fibrous cone con- 


* The epithelium consists of a fine transparent pro- 
duction of the pia mater, and a layer nervous matter 
within this, either wliite or gray ; it admits o^veiy distinct 




tinually diverge ifi their ^^oiirse towards the (Circum- 
ference of the brain. The foremost fasciculus attaches 
itself to the ciu'vcd central part of the anterior com- 
missure ; or the anterior commissure passes between 
the first fasciculi of the fibrous cone, and then spreads 
itself out in the under surface of the middle lobe- 
The anterior fasciculi arc long and delicate; the 
middle fasciculi the shortest and the thickest, being 
more cylindrical, and principally ^mploycd in the 
formation of the pccten ; the posterior fasciculi are 
the longest; thos^; which pass to the neighbourhood 

of the inferior horn arc somewhat shorter ; the two 

» 

latter sets are not interwoven with gray matter ; the 
two former alone are^* interposed between the outer 
and inner portions of the corpus striatum, cross 
processes from which interlace with the medullary 
fasciculi for this extent: the largest of these cross 
processes is the foremost among them ; this series of 
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dcmonstralion on the septum lucidum. Where the corpus 
callosum joins the outer margin of the corpus striatum, 

tt 

Uie epithelium appears to split into two layers ; one of 
which invests the inner Surface of the corpus striatum, 
the other passes between its gray matter and the fibrous 
cone, each fasciculus of which it seems to clothe down 
to the margin of die optic thalfirnus. It is probable, so 
general is the obvious distribution of the membrane, that 
each plate, even in the convolutions, has a tunic derived 
from Jt. * * 




intersections forms the pcc<C‘n ; it sohictimes reaches as 
far back as the postcriw margin of the o])tic thalamus : 
fine medullary processes, derived from tlie taaiia, pass 
outwards into the pcctea, in a similar directioJi with 
the gray processes. Upon the (juter margin, likewise, 
of the corpus striatum a substance is found, wliich 
fills the interval at the meeting of the vertical and 
horizontal portions of the nucleus, where the middle 
fasciculi of the fii^)rous cone arc bending forwards : it 
eventually joins the taiiia scmicircularis ; after wliicli, 
with the ta[?nia, it passes around the outer margin of 
the thalamus along the inferior horn of the lateral 
ventricle, uniting finally with the medulla incognita. 
From this last described suhAance. again, medullary 
fibrils, every where mixed with gray matter, are given 
off, which pass, like teeth, into the pocten. 

The foremost fasciculi of the fibrous cone pass 
straight towards the corpus callosum ; those wliich are 
next ill order, on its internal surface, have an in- 
clination forward, which lakes ^lacc in the structureless 
layer just ineiitioiicd as lying at tlie exlc;*ior margin 
of the corpus strialuiii; these internal fasciculi iip- 
parently proceed from die thalamus; the cxterivii 
fasciculi, which are derived from the crus cerebri, 
pass in a straight direction. The posterior fasciculi 
of the fibrous cone, which are immediately clothed by 
the tapeturn, pass hoVizontally from the posterior 
margin of the thalamus towards the point of the 
posterior lobe, are from JL wo to three lines in thick- 
ness, and seveial indies in length. Tlie (asciculi 



which extend to the mid(Ke lobe arc inclined down- 
ward, and those which ^belong to its anterior ex- 
tremity are again somewhat inclined forward. The 
fasciculi of the fibrous cone radiate from the thalamus 
as from a centre, an(^ tlieir direction varies with the 
inclination of its margin. The posterior extremity of 
the thalamus divides into two parts, one of which, that 
namely continuous with the tractns opticus, covers 
the other, whicli is obtuse, and coif.ributes to form 
the roof of the inferior horn. The radiated ex- 
pansion of the anterior commissure blends with the 
fasciculi of the fibrous cone. In or^lcr to show^ this 
circumstance, the anterior commissure must be ex- 
posed, the tractus opticus turned back, and the fas- 
ciculi of the crura cerebri, which it covered, followed 
in their upward and outward course. At the roof o( 
the inferior horn there are found, besides the e})i- 
thclium, the tapetum formed from the corpus cal- 
losum and tsenia scmicircularis geminyin ; then a layer 
derived from the obtiiyc end of tlie thalamus; and 
finally the layer derived from the crus cerebri and the, 
anterior commissure. Externally to all these a layer 
of long fibres is found to extend from the fore pavt of 
the middle lobe to the extremity of tlic posterior lobe, 
where it blends with those of the fibrous cone. The 
portions of the latter belonging to the inferior and 
posterior horns He <juite behind the cviter portion of 
the corpus striatum, but are covered for a short extent 
by the tail-like prolongation of the inner portion. 
Hetice they {fre not traversed by Iransverse pi ocesses 



of gray matter, but the fascifculi are*uniformly in closer 
apposition. From th© portion included between the 
two parts of the corpus stnaUira, very fine filaments 
are derived, which penetrate the substance of the 
latter. 

The posterior fasciculi of the fibrous cone, extend- 
ing along the outside of the posterior horn, finally lose 
themselves in the neighbouring convolutions. Its 
anterior fasciculi^are joined from without by the fibres 
radiating from the outer wall of the capsule; both to- 
gether, intermingled and interwoven, extend to the 
corpus callc\sum. Where the two systems join, a 
ridge is left on breaking away the investing substance, 
as when the hemisj)heres arc rcht away from the upper 
surface of the corpus callosum. Behind, the radiation 
of the outer wall of the capsule blends with that of the 
fibrous cone, and near the inferior horn to both are 
joined the radiation of the anterior commissure. 

To prepare for this demonstration, a brain separated 
from the cerebellum by a section of its+crura, and de- 
prived of its upper part, by an horizontal section abt)ve 
the corpus callosum, stri[)pcd of its mcnibrancsj and ver- 
tically opened from its baAi by a section in the median 
plane, extending to the forniit, or even so divided, and 
either posterior horn longitudinally cut into, is id be 
hardened in alkohol, then softened as above described, 
and rehardencej. A person accustomed to this dis- 
section may begin it with advantage on a brain only 
eight days hardened in ijlkuhol, taking care to stop 



where the alkohol^as not^et coagulated the medullary 
substance. • 

Thl^^first step in the dissection is to expose the 
outer wall of the medullary capsule, in the manner 
presently described, with the course of the anterioV 
commissure to the middle lobe. The brain may then 
be readily spread open from below. The epithelium 
is afterwards to be removed from the under surface of 
the corpus callosum ; that covering t^ corpus striatum 
in the lateral ventricle to be cut through longitudinally, 
and one half drawn off towards its upper margin, the 
other towards the thalamus. The tmnia spniicircularis 
geminum is then to be raised in the direction from 
behind forwards, by v^liich means the pecten is ex- 
posed. In a similar manner the inner portion of the 
corpus striatum is to be raised, iftto which delicate 
fibrils may then be seen to enter from the fibrous 
cone, which is denuded by its removal ; and ne.\t, the 
structureless medullary substance, in wljich part ol' 
the ascending* fasciculi are incurvated forward, aT\d 
v^hich lies 'along the upper margin of the inner portion 
of the striated body. The sej)aration being now 
carried down to the forc-|)art of the anterior com- 
missure, exposes the forfcmost fasciculi of the fibrous 
cone, before which the two portions ol’ the corpus 
striatum arc seen to unite„by means of a broad process. 
Then, in t)ie opposite hemisphere, ^he lamia semi- 
circularis gemiiunn may be raised so as to slunv llic 
toolhlike processes derived from it, and enlering the 
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pecten. The cauda of the inner po]*tion of the corpus 
striatum may be next removed, the thus exposed edge 
of the tapetum divided^ a section of tlie tapelumlarried 
to the point of the posterior horn, and either portion 
of it turned aside. To show the organization in the 
inferior horn, the tractus opticus is to be turned back 
to its carpus geniculatum, and the obtuse extremity of 
the thalamus thus exposed, which radiates above the 
tapetum into the ^ferior horn. Through these means 
arc brought into view the outer and upper packets of 
the crura cerebri, wliich bend backwards abruptly, and 
expand thenjselves above the last described stratum, 
with which they blend. The outer surface of the 
vertical portion of the nuclcAs yet remains to be 
shown. The medullary capsule is already exposed : 
the medulla incognita is now to be pressed away from 
the crus cerebri from behind forward, the anterior 
commissure to be cut through, the anterior crus of 
the fornix laid bare to the corpus albicans, the outer 
wall of the capsule to be remov^*d, and the gray matter 
within it extruded. It remains to raise thc4;ubcrcula 
quadrigemina in the course of the anterior p&luncles 
of the cerebellum, to scparifte, from within, layer after 
layer of the thalamus, till tho black substance is ex- 
posed, which lines the fibres derived from the pyramids, 
in order that the union of th^ thalamus with the crus 
cerebri may be fully eluiidat^. 
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K. • 

Of the hotizontal Portion of the Cerebral Nucleus. 

To either surface of the corpus callosum three 
longitudinal bands adhere. Above, and in the median 
plane of the body, the superior raphe extends from 
the anterior to the posterior fold if the corpus cal- 
losum ; below, and opposite to this, a similar band is 
found, like the former, furrowed centrally; to the 
edges of its furrow the two layers of the septum 
lucidum are attached ; <{3chind, the inferior raphe con- 
tinues in a straight direction to the posterior fold of 
the corpus callosum, blending wiUi which and with 
the fornix it terminates. In its course it appears to 
give and receive fibrils from the corpus callosum. 
Between the superior and inferior raphe, or in the 
median plane, the corpus callosuih is rather coii- 
H^acted, and its fascicuJi arc more closely woven. 

ParaVel with, and on either side of the superior 
raphe, may be found a flattened medullary fasciculus, 
Vhich, lying concealed ^by the convolution in contact 
with the upper surface of the corpus callosum, is 
termed the covered band. ^The convolution alluded 
to may be traced from the fore and lower part of the 
anterior lobe, where it is reflected fdrward from the 
convolution touching |he root of the olfactory nerve ; 
thence adv^ncifig ‘forward* and overlapping the an- 
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terior fold of the corpus^ callosum, then continuing 
along its upper surface in a line unbroken, except to- 
wards the posterior fold by some vertical indentings, 
and finally sweeping downward and forward again, 
and skirting ilie aperture of th(^ inferior horn. Either 
posterior crus of the fornix, which is at first com- 
posed of medullary substance alone, derives from this 
extended convolution a supply of gray matter, which 
is contained in ^ its navicular cavity, and thus the 
hippocampus major is formed. When this convolu- 
tion is turned aside, the covered band is seen, which 
may easily be raised from its adhesion to the corpus 
callosum : externally to it the fibres of the latter lose 
their former fasciculation, and*are arranged in delicate 
plates, more closely attached to each other. The 
covered band of either side turns round the anterior 
fold of the corpus callosum, extends to the anterior 
commissure, and brings away with it, when raised, all 
the convolutions ^wliich belong to the inner and central 
part of the antcfior lobe; iu like manner it turns 
round the posterior fold, becomes contirtuous wifti 
the posterior crus of the fornix and the long convo- 
lution above described. *Thus on cither side the 
covered band forms a circle round the root of the 
hemisphere, unbroken e^ept at the entrance of the 
fissura Sylvii. To show the covered bands, it is con- 
venient to mak(g an horizontal section of a prepared 
hemisphere, as for the exposure of the centrum ovale 
minus ; then vertically to diviife the Ipng convolution 

• i2. 
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and the covered band itself: the latter may be raked 
from this point in either d^irection. 

The fornix on the under surface of the corpus cal- 
losum is to be -compared with the covered bands of 
the upper. The use pf these parts is apparently that 
of longitudinal commissures. 

The corpus callosum has a similar structure with the 
crust of the crura ; it consists of flattened fasciculi, which 
are disposed transversely with thyr edges turned 
upward and downward: hence the appearance of 
transverse grooves on the surface, the readiness of 
tearing this substance -across, and the impossibility of 
accomplishing this evenly ih any other direction. 
Each flat fasciculus consists of many delicate plates. 
The closer grain of this substance in the median plane 
is particularly >vcll seen at the concave surface of the 
anterior fold, from which, as from a centre, the fas- 
ciculi seem to radiate in all directions. The texture 
of the corpus callosum is coarse within, and fine 
without the covered bands. No^ one fasciculus is 
entire and disconnected, but gives to and receives 
fibrils from those adjoining, as may be seen on drawing 
^sunder the extremities of tVie corpus callosum. There 
exist likewise in its sifbstance fasciculi much finer 
than the general run of th^ coarser fasciculi, which 
yet are as separable and distinct as the latter. 

The anterior fold of the corpus caljosum is thickest 
at its abrupt bend, whence it tapers downwards and 
backwards; its final maj^gin,,reaching the anterior crura 
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of the fomix^ throws off Mo either side a medullAry 
line, which passes between the optic nerves and the 
lamina cribrosa, and disappears below the obtuse ex- 
tremity of the middle lobe ; the anterior commissure 
is placed immediately over thi^ line. Laterally, the 
extremity of this fold is continuous with the thin me- 
dullary layer, which supports the convolutions of the 
internal and under surface of the anterior lobe, and 
in conjunction w*^h the lamina cribrosa forms the in- 
ferior wall of the capsule. The concave surface of 
this fold forms a centre of radiation for the fasciculi 
of the fore part of the corpus callosum : to it is affixed 
the anterior extremity of the septum lucidum, the two 
plates of which enclose a vedlricle, allowing an ex- 
pansion of two short horns at its fore part, and con- 
tracting it behind to a pointed termination on the 
lyra. The plates of the septum adhere at the fore 
part to the edges of a broad furrow in the corpus 
callosum, in which the inferior raphe is contained ; 
and behind, to the ^ crura of the fornix. The fasciculi, 
which radiate from the anterior margin of the corpus 
callosum, meet the anterior fasciculi of the fibrous 
cone. Those, which radiStc from the anterior fold 
below this, bend round the* obtuse margin of the 
fibrous cone. Those whicib are derived from the ipain 
portion of the corpus callosum meet at an acute angle, 
and sometimes directly \inastomose with the middle 
fasciculi of the fibrous cone, and with those derived 
from the inner and outer w^lls Vf the^ capsule. The 
apparently structureless medullary substahee is, con- 
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tratted liere to a narrow lino, and eventually joins the 
tajnia seniicircularis, and is covered by the gray suh- 
stancc of the extremity^o? the corpus striatum, and by 
the epithelium. The deeper fasciculi of cither system 
seem most directly to^anastomose, and the inner layer 
alone of the corpus callosum to pass below, and un- 
connected with, the fibrous cone. The middle part 
of the corpus callosum is in connection with the con- 
volutions of the inner surface of <j^ther hemisphere, 
with those of the vertex, and finally with those of the 
roof of the fissura* Sylvii. 

The fasciculi, which form the posterior margin of 
the corpus callosum, are arranged in a full roller-like 
fold ; a small portion of this is destined to unite with 
the fornix and the long convolution, and to extend 
into the hippocampus. The greater portion expands 
to form the tapetum of the posterior horn, the fibres 
of which line the fasciculi of the fibrous cone, crossing 
the latter at an angle. Sometimes^ especially in the 
neighbourhood of vessels, gray flatter is found be- 
tween thb tapetum and the medullary substance, 
which it covers. The fasciculi of the corpus callosum, 
which are placed a few 'lines before its roller-like 
posterior margin, passihg behind the thalamus, form 
a sgrt of woven suture with those of the fibrous cone 
which they cross. The taenia and slender extremity of 
the inner portion of the corpus striatym are interposed 
between the posterior edge of the thalamus and the 
fasciculi last sppken of. J^he former substance con- 
tributes a ^(apetum on the outside of the thalamus ; 



elsewhere, in the inferior }/orn, the tapetum, which is 
but thin, is derived above, and its fibres have a 
similar direction withf those bf, the fibrous cone. The 
tapetum'is thickest about the middle of the roof of the 
posterior horn. 

The mode of connection between the fasciculi of the 
vertical and horizontal portions of the nucleus forms 
an interesting subject of inquiry. It varies seemingly. 
In the anterior horn, especially near the fold of the 
corpus callosum,^ where the fibres of that substance 
tend towards the obtuse margin of the fibrous cone, 
the two systems meet abruptly, and in the angle is 
found an apparently structureless medulla. Behind 
this the superior layers of the torpus callosum anasto- 
mose with the fasciculi of the fibrous cone. Again, at 
the posterior margin of the thalamus, and for a dis- 
tance of two lines from that bpdy, the fasciculi of each 
system decussate each other, and are interwoven. 
Finally, the posterior portion of the corpus callosum 
is extended as a* distinct and separable layer within 
the expansion of the fibrous cone. ^ 

The two systems now described form thc^ nucleus 
of the brain. Between this and the convolutions of 
each hemisphere, however, aijothcr structure is found, * 
afterwards more particularly described ; it consists but 
of fasciculi whicli pass from the centre of any •con- 
volution to others moi s remote. It is probable that 
the convolutions receive fibres both from these fas- 
ciculi and from cither portion of the nucleus. 

To prepare a brain for the dcmdnstiijition of the 



homontal portior. of th^ nucleus, the hemupfaere^ 
should be removed by an horizontal incision above 
the corpus callosum, then laid 'open from below, the 
floor of the posterior horn cut through lonj^dinally, 
and that of the inferior horn transversely at its ex- 
tremity, in order that the alkohol may have free ac- 
cess to every part. In the subsequent dissection, the 
convolutions bordering on the posterior fold of the 
corpus callosum are to be raised by drawing off* the 
covered bands, in the way already ^described, which 
operation will expose the course of the fasciculi of the 
corpus callosum to their destination, as roof and floor 
of the posterior horn. The incision directed through 
the floor of the inferior horn is to allow of the eversion 
of the hippocampus major, and the exposure of its 
navicular cavity filled with gray matter. Upon the 
inner surface of the posterior lobe the small posterior 
fissure is found, next to that of Sylvius the most re- 
markable. This fissure is deep ; it extends vertically 
upwards from the convolution which laps round the 
posterior fold of the coVpus callosum, along the inner 
surface of the posterior lobe, over the upper margin 
of the hemisphere, on the summit of which it ter- 
minates: it thus skirts the inner surface of the posterior 
hern, and one of its indentings has a coricsponding 
prominence in that cavity. The exterior wall of the 
lower part of the fissure is carefully to be broken olT, 
in order to expose the fasciculi whith surround the 
posterior horn : it will then be remarked that the fas- 
ciculi of tlje ifnder surface of the posterior fold of 



ithe corpus callosum are eitended«first transversely; 
that they are then prolonged into two bands, which 
extend to the point of the^ {posterior horn, and ore 
joined at|}ieir internal concave margin ; while, from 
the extreme anterior margin of the inflected fold 
fibres are derived, which expanfl, fan-like, to complete 
the walls of the posterior horn: with these the posterior 
crura of the fornix are partly united, which also arc 
extended along the inferior horn, contain gray matter 
continuous with\that of the adjoining convolution, 
and with it formHhe hippocampus major. The white 
matter of the hippocampus thus derived is continuous 
internally with the taenia hippocampi ; externally is 
reflected to form the interqal layer of the white 
matter in the internal and inferior convolution of the 
middle lobe : the layer opposed to this, again, forms 
the immediately adjoining part of the floor of the in- 
ferior hoi n : it follows that, at the meeting of the two 
layers, this convolution splits in its axis. The gray 
substance in the* hippocampus allows of being rent in 
its centre, but is Very unmanageable. 

The inner surface of the corpus callosum .may now 
be deprived of its cpiliclium, which may best be 
done by separating the two^laycrs of the septum lu^ 
cidum below, carrying the rent upwards, and, when 
it reaches the corpus callosum, inclining it horizon- 
tally ; the tapetum them readily peels off, and, at the 
same time, theTurrow belonging to the internal raphe 
is fairly exposed. The removal of the epithelium 
exposes the tapetum, eft* lining, of the ventricular 



V4 

# 

cavity : at the fore part it ^is necessary to turn aside 
the posterior extremity of tlve taenia semicircularis 
geminum, and the narrpv^ tail of the internal portion 
of the corpus striatum : finally^ the tapetuni^lt^lf may 
be raised with the edge of the knife, introduced at the 
posterior edge of the tVialamus, and the posterior di- 
vergence of the fibrous cone exposed, in like manner 
as its anterior radiation is exhibited, on the removal 
of the inner part of the corpus striatum. 

Eivplanation of the Ninth Plate^ 

In order to exhibit ithe parts represented in this 
plate, a fresh brain should be treated in the following 
way ; the upper part of the hemispheres should be 
removed, by horizontal incisions, a little above the 
corpus callosum ; the brain being then reversed, is to 
be deprived of the cerebellum, and upon this laid open 
from below, by means of an incision in the median 
plane, through the tubercula quadrigemina, the gray 
substance' at the floor of the third ventricle, the 
infundibulum, the commissura tractuum opticorum, 
*and the commissura molts : vertical incisions parallel 
to this, beginning with either posterior crus of the 
forni-'^, are to be carried to the point of the posterior 
horn of either lateral ventricles The plexus choroides 
being next removed, the brain is to t)e hardened in 
alkohol, then softened in an alkaline solution, and 
afterwards again *hjft:dencd. The covered bands arc 



now to be taken off, so as* to givQ freedom to cither 
extremity of the corpus callosum, and then the island ; 
the removal of which* allows the separated portions to 
be freely -bent away from each other. 

In doing this, it is necessary to cut through the 
anterior commissure, and to separate from the body 
of the fornix its anterior crura; the roots of these 
bodies, extending from the corpora albicantia into 
the tlialami, may be exposed. The narrow end of 
the anterior fold^of the corpus callosum is to be se- 
parated laterally from its connexion with the outer 
part of the corpus striatum and the under surface of 
the capsule. The epithelium is now to be drawn 
from the under surface of the corpus callosum, the 
tapetum shown, and the radiation above it of the 
fibrous cone. 

The present plate is rather a plan than a drawing, 
designed from separate portions of hardened brains, 
and contrived so as to show more parts than can well 
be exhibited, at*onc view, in an accurate drawing. 

A. A. The anterior, 

B. B. The middle, 

C. C. The posterior Icibes of the brain. 

a, A very imperfect representation of the riie» 

dullary process, which extends from the anterior in- 
flection of the corpus callosum to the under suiface of 
the capsule. • 

b. The anterior fold of the corpus callosum, turned 
forward, so as to show the great divergence of its 
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fasciculi at this peintj and^the furrow of the external 
raphe. , 

c. c. c. c. c. Five cijrVted lirifes, to show Jthe cor- 
responding points in the fibrous cone, afit^in the 
everted fold of the corpus callosum. 

d. A point, at whfch the fasciculi of the corpus 
callosum are separated, to show their breadth. 

e. Section of the commissura tractuum opticorum : 

on the right side, the passage of the tractus opticus to 
the thalamus is represented. ' ^ 

Jl Section of the. anterior commissure. 

g. The foremost fasciculus of the fibrous cone, 

A. The adjoining fasciculi, having an inclination 
forward. c 

? . A point at which the fasciculi of the fibrous cone 
appear to be continuous with the deeper fasciculi of 
the corpus callosum ; the latter being exposed by the 
removal of the tapetum. 

/f. The right thalamus. 

L Section of the right crus cerebri^. 

m. The fccond layer in the thalamus exposed, with 
the anterfcr portion of which the root of the anterior 
crus of the fornix is seen toioc continuous. 

•“ 'n, n n. Different partSf Of the fornix. 


* Through an inadvertence, tlfe letter /, in this plate, 
is crossed, so as to represent a /; but the error is too 
gross to mislead. 
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o. 0 . Part of the long coftvolution, which surrounds 

the corpus callosum its j^dhesion to the posterior 
fold of,Jh® latter, and connecTtioii with the posterior 
crus of 4h^ fornix, from the general uyiion of which 
the hippocampus is derived, arQ seen. 

p. The posterior folS of the corpus callosum, thickest 
centrally. 

q. Its prolongation into the hippocampus minor, 
on the right side,. 

r. The same, on the left side, cut tfirough, and 
turned back, 

.9. Section' of the tapetura, its greater thickness at 
its middle. 

t. The radiated expansion of the fibrous cone 
towards the posterior lobe, seen on the partial re- 
moval of the tapetuni. 

u. An imperfect representation of the fasciculi fur- 
nished to the i oof of the inferior horn from the ex- 
ternal margin of/;hc thalamus, 

r». The inner portion of thocorpus callosum of the 
left .side. * 

w. The taenia semicircularis geminum, left ante- 
teriorly in its natural place, behind drawn aside, so 
as to show its inferior medhllary surface, and the 
fasciculi, which, teeth-like, plunge into the pectep. 

X. A small portion of the fibrous cone, exposed by 
a partial removf^f of the taenia semicircularis. 

y. The corpus albicans of either side ; the forma- 
tion of that on the right alpne expose^. 
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z. Section of ttie tubercula quadrigemina and crura 
cerebri, 

4 . «. 

1.1. The tapetum, extending from the corpus cal- 
losum and its posterior fold^ to form the surface of 
the posterior horn of^the lateral ventricle. 

2. A point, at which the fasciculi of the tapetum are 
apart, and those of the fibrous cone exposed. 

3. The tapetum of the infeiior horn of the lateral 
ventricle, which is partly derivec^from the corpus 
callosum, partly from the taenia, and from the thala- 
mus. The representation is imperfect. 


‘ XI. 

Of the Fis,mra Syhni^ of the Striated Body^ and qf the 
Medullary Capsule, 

The fissura Sylvii extends, from its commencement 
below, obliquely upwards and backwards for more 
than a thil d of the length of the brain. The boundary 
of the fissure belonging to the anterior lobe may be 
termed its roof; that belonging to the middle lobe its 
floor ; the roof and the*floor meet behind at an acute 
anglp; intermediately they inclose a space, covered 
with low convolutions, which are surrounded by a 
gutter -like depression. These low convolutions, which 
form the island, are placed upon the hamular fasciculi. 
Below the fissura Sylvii, and parallel with its floor, 
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^extends a linear fissure, frequently four inches long. 
A section through tl\/e hemisphere, taken from the 
anterior part of the gutter* s)iows its medulla to be 
a full inch in thickness. 

For the examination of this surface, it is convenient 
to remove, by an horizontal incision, beginning about 
half an inch above the corpus callosum, the upper 
part of a detached hemisphere ; and, while hardening 
the remaining part, to keep the fissura Sylvii open 
by means of ponfons of cork interposed between its 
roof and floor. The process of hardening, as already 
described, having succeeded, the tough and flexible 
mass is to be so bent, as fully to expand the fissura 
Sylvii, and to expose the isUnd, Then, on a con- 
volution of the floor, a superficial rent, parallel to its 
axis, may be made, and carried towards the gutter 
surrounding the island; in a similar way, from all 
the convolutions inclosing the fissure, a layer may be 
peeled, and the rent then carried over the island, 
which will bring away the greater part of its con- 
volutions. Finally, § rent may now be caisried along 
the axis to the base of a convolution of the roof; 
which rent, when directed backward from the base 
of the convolution across fissure, will raise the long 
fasciculi extending from the anterior to the middle 
lobe : these are the hamular fasciculi ; they are better 
seen when raised in slender filaments. 

The outer portion of the corpus striatum is inclosed 
in its capsule, which has three surfaces ; an outer and 
an inner wall, and a floor. * ' • 



¥ 

i ^ 

The floor consUts of the^ medulla iDcognita, of the 
lamina cribrosa, and of the baees of the convolutions, 
which ure in contact with the root of the olfactory 
nervh ; it extends inwards towards the apei of the 
anterior fold of the corpus callosum, backwards’ to- 
wards the posterior margin of the crus cerebri, out- 
wards to the hamular fasciculi. The floor and outer 
wall arc readily peeled off’ from the gray matter, when 
the union of the two portions of the corpus striatum, 
before the margin of the fibrous lone, may be dis- 
tinctly seen. If ‘the tractus opticus be raised, and 
the medulla incognita, along with the laniina cribrosa, 
be removed from the crus cerebri, it is easy to follow 
the anterior comniissufe, passing through the corpus 
striatum, above the hamular fasciculi, to its fan-like 
expansion in the outer wall of the inferior horn, 
where its fibres meet with the external fasciculi of the 
fibrous cone. 

The outer wall of the capsule is composed of a 
portion of the hamular, fasciculi. The fasciculi, which 
pass from^ the inner and unde* convolutions of the 
anterior lobe, near the root of the olfactory nerve, 
^nd thence extend across the fissura Sylvii to the 
prominence forward of the middle lobe, are thus em- 
ployed : their outer extremity closely blends with the 
fan-like expansion of the anterior commissure : fine 
fibres from the latter may hh traced^ to the medulla 
incognita and to the taenia. 

The fasciculi above specified contain the centre 
nearly of the radialion of the entire outer wall of the 
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capsule : here the fasciculatibn is finer, as well as some- 
what laminated, which, toi^ards the superior convex 
margin of the gray mass, is coarse. At the upper 
margin of the outer ^art 4^he striated body, the 
oCter and inner walls of the capsule meet at an acute 
angle, decussate each other, and are interwoven ; 
here, too, the fasciculi of the fibrous cone, and those 
of the corpus callosum meet, and one general and 
intricate intermixture of fibres, from all these sources, 
occurs. In connection with the fasciculi of the fibrous 
cone, the h am ular ^fasciculi extend as far back as the 
end of the posterior lobe; inwards, towards tlie 
corpus callospm ; downwards, to the inferior horn of 
the lateral ventricle. 

Besides what is strictly the outer wall of the capsule, 
there may be raised, after the general removal of the 
convolutions, other medullary fksciculi, which have 
passed from the centre of the base of one convolution 
to that of another, connecting not merely adjoining, 
but even remote convolutions : these are especially 
found within the convolutions of the roof of thefissura 
Sylvii, whence they puss round the island to convo- 
lutions in the middle lobe : this structure is pfobably 
general, and is probably iwteijdcd, with the hamular 
fasciculi, for the common punpose of associating to- 
gether.in action the conv4»lutions of the great divisions 
o£ either hemisphere. 

The inner wall of the* capsule is composed of the 
outer surface of the fibrous cone. The substance 
contained in this capsule is the outer portion of the 
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corpus striatum, th^s inner' part of which projects un- 
covered into the lateral ventricle. The outer portion 
has a broad inferior surface ; i»hove, a sharp falciform 
margin: before, its extremity is obtuse; behind, 
pointed; its breadth anteriorly, where greatest, is 
about an inch; its length about three inches; its 
depth an inch and a half: in an horizontal section its 
form appears elliptical : its anterior extremity joins 
the internal portion before the foremost fasciculus of 
the fibrous cone; its upper margin is parallel to that 
of the inner portion, but about tw^ lines lower in the 
bi*ain ; its posterior extremity occurs about two lines 
before that of the thalamus. Every whpre but at its 
fore part it is shut in by its walls. Anteriorly it is 
perforated by the antth'ior commissure ; gives support 
to the commissura tractuum opticorum ; is continuous 
with the infundibulum; and, being prolonged, sur- 
rounds the anterior crura of the fornix and the 
corpora albicantia; overlays the walls of the third 
ventricle, and unites the thalami, under the form of 
the commissura rnoljis. It is a question whether this 
part has not an epithelium as well as the inner por- 
tion : biit, it may be remarked, that it peels smootlily 
from the floor and outqj: Walls of its capsule. 

When layer after layer is raised from the outer 
’ wall of the capsule, an appearance is met with as if 
fibres radiated from the upper margin of the gray 
matter. It would seem, that medullary fibres arise 
froib the whole gray substance, the direction of which 
is towards its upper margin, where they plunge into 
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^the substance of the innV andf outer walls of the 
capsule. On separating the outer portion of the 
corpus striatum froiif the^ inner wall, a similar ap- 
pearance is met with ; and, in addition, exceedingly 
fine fibrils seem to be derived from the fibrous cone, 
and to enter the gray matter. ^ It is possible, at least 
sometimes it has appeared to me, that fine medullaiy 
fibres are derived from the outer wall likewise, and 
enter the gray substance. 

The corpus striatum receives its blood-vessels be- 
low through the lamina cribrosa; aibovc through 
the pecten. With its developemeut that of the other 
parts of til® br^jin is in some measure proportionate. 
It is the centre of the hemisphere, and this region is 
remarkable as the seat of the greatest deviations from 
the natural state in idiotcy and other mental affec- 
tions. 


'Explanation of the Tenth Plate. 

■ • ' 

A, B, C. D, Margin of the three lobes <5f the brain. 
The island has been removed, and the adjoining con- 
volutions rent in their aSes. The outer wall of the^ 
capsule is exposed. • 

a. a. a. a. Rent surfaces of convolutions. 

b. Hamular fasciculi. 

c. d. e. f T^heir radiation towards the different 
parts of the brain. 

Outer wall of the cf^sule. 
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Of the Medulla Ohhngaia, and qj'the superior, lateral, 
and inferior Crura of the Cerehellum, by Professor 
Reil. Archiven filr die Physiologic, 'Neuntcr land, 
p. 485—624, 


XII. 

Of the Medulla Oblongata, and the Floor of the 
Fourth Ventricle, 

It is difficult to define the exact point, at which the 
medulla spinalis ends ‘’and the medulla oblongata 
begii^; as the latter approaches the former, it gradually 
assumes a similar structure with it, Tlie medulla 
oblongata consists, on the foi*e part, of the pyramids, 
of two considerable medullary processes, external to 
these, one on cither side, to which the corpora olivai ia 
belong, of the corpq^a restiformia, and, finally, of 
two slendei' chords which are in appositioi^ at the 
median plane behind. 

The pyramids are the irfost distinctly fasciculated 
among the parts of the inedulla oblongata: in their 
bourse downwards they become narrower, and, finally, 
dip inwards from the surface to their decussation, which 
takes place in the central gray matter. ^ It is not known 
whether they arise at this point, or are continued down- 
wards into thp substance of, the medulla spinalis. In 



their ascent they make a distinct channel in the corpora 
olivaria, and are internally in mutual contact ; towards 
the posterior margiri of the annular protuberance, 
they separate from each other and from the adjoining 
bodies, and plunge, as separate cylinders, into thatt 
substance ; all their fasciculi, however, do not appear 
to pass through the annular protuberance; some ascend 
behind it, and join with those of the fillet. To under- 
stand the interweaving which takes place at a right 
angle between the^* fibres of the pyramids and those of 
the lateral peduncles of the cerebellum, it may be con- 
venient to divide through the calamus scriptorius, and 
in the median plane, the medulla oblongata and the 
annular protuberance, as far as to the under layer of 
the latter. From the rent surfaces the different layers 
may be readily raised. The annular protuberance is 
formed by the interweaving of the lateral peduncles 
of the cerebellum with the fasciculi of the pyramids, 
and all the other portions of the medulla oblongata, 
as well as the remaining peduncles of the cerebellum, 
arc placed behind this mass. Tb^ corpora olivaria, on 
the removal of the pyramids, are somewhat cq^diform ; 
they resemble the ciliary bodies, and are connected 
with the grey matter of either half of the medulla ob-^ 
longata in a manner analogous to the connection of^ 
the corpora geniculata with the thalami. The pontions 
of the medulla oblongata, of which these bodies form 
a part, may beHraced downwards as far as th^ de- 
cussation of the pyramids, and upwards behind the 
corpora olivaria to constitute part, of* the cylinder of 

* ft 
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either crus cerebri. Sometiiiies afasciculus, derived fromr 
the lower part of the pyramid, passes round the outer 
margin of the corpora ot'varia,,.and then rejoins the 
pyramid. The third pair of eminences are the posterior 
peduncles of the cerebellum ; the fourth and slightest 
are in contact for some extent, but afterwards are in-^ 
dined away from each other to expose the lozenge- 
shaped field of the fourth ventricle ; they are enlarged 
at the angle where the divergence begins. 

The lozenge-shaped field thus angularly commen- 
cing below, contracts above, to a point at which the 
aqueduct of Sylvius or iter ad quartum ventriculum 
opens ; its margins are made out by die peduncles of 
the cerebellum. It contains, as in a basin, grey matter, 
derived from that in the spinal chord, only broader, 
and proportionate to the increase of white matter. 
Gray matter ascends uninterruptedly in the axis of the 
nervous system, chord-like below, a chain of ganglions 
above, the tubercula quadrigemina, the thalami, the 
corpora striata. 

The gray substance of the lozenge reseinblcs that 
of the tpbercula and thalami ; it is paler and firmer 
than that of the corpus striatum, and is disposed in 
fibres, which run parallel with its median furrow, the 
calamus scriptorius, Where the lateral and posterior 
peduncles of the cerebellum meet at the broadest part 
of the lozenge, the small triangular chamber exists, 
into the gray substance contained in which the roots 
of the portio dura and of the fifth sink, and perhaps 
those of tile eighth : whether they go beyond it is pro- 
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bletnatical. To me it seerrfs that the origins of nerves 
are uniformly in gray matter; that the optic nerve 
rises from the corpus^genic^latum, the third from the 
black matter, the fifth, seventh), and eighth, from the 
chamber just described, and the spinal nerves from th^ 
gray matter in the axis of the spinal chord. 

Two cylindrical fasciculi ascend from as low down 
as the crossing of the pyramids, one on either side of 
the central groove of the lozenge: these are half 
medullary, and sipply covered with epithelium ; they 
are broadest in the centre of the lozenge, and are con- 
tracted below as well as above, where they joijjj the 
thalami aboVe the ansa of the anterior peduncles of 
the cerebellum. 

(* 

One other layer, the vertical fasciculi, composed not 
of nervous matter alone, but of cellular membrane 
likewise, and vessels in unusual proportion, as may be 
conjectured from its toughness, extends from behind 
the pyramids, behind the upper transverse fibres of 
the annular protniberance, and below the ansa of the 
anterior peduncles of the cerebellum, to the gray sub- 
stance which is found betvreen the crura cej^ebri, ex- 
tending beyond the corpora albicantia, thus building 
the floor of the third ventricle, and becoming con^. 
tinuous with the infundibufuni. The fibres of this 
stratum seem in some degree to decussate each pther. 



Of the inferior Peduncles of the Cerebeilum. 


The lobes and lobules of the cerebellum are placed 
upon a nucleus, n^hich has been described as formed 
of an extension of its peduncles, and contains the 
ciliary bodies. Of these peduncles, the lateral alone 
are €onfined to the cerebellum ; each of these meets 
its fellow anteriorly in the annular pfotuberance, be- 
hind, in the vermiform processes. The lateral pe- 
duncles are the largest, and are cylindrical ; the in- 
ferior are cylindrical, but of less magnitude ; the su- 
perior are broad and flattened. 

The inferior peduncles, viewed as parts of the 
medulla oblongata, are distinguished by a more re- 
markable line of separation from the corpora olivaria 
than from the fasciculi' behind tb^n. Between the 
three substances just mentioned, the chords of gray 
matter derived from either half of the spinal chord 
emerge upon the lozenge- shaped field. Where the 
inferior peduncles bend away from the medulla ob- 
longata to join the cerebellum, they are in form oval, 
being flattened before and bebmd. At this part the 
principal root of the flock passes rqifiid the inferior 
peduncle in its course to reach the external margin 
of the superior paduncle; ^nd the surface is ovei;laid 
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avith the root of the auditory nerve, and the transverse 
medullary fibres of the calamus scriptorius. 

At the outer ^largin of tfie superior peduncle an 
oblong elevation exists,* which forms the outet: wall 
of the nidus, and is generally taken for the inferior^ 
pedunclea Now’ if the stem of»the flock be remov^ 
which passes over this surface, the true course of the 
inferior peduncle may be &en, and tlie elevation in 
question is found to be continuous^ with the medulla 
of the lateral peduncle. On raising this external 
medullary layer the prominence will be found to result 
from and to have contained a portion of the ciyary 
body. The*inferior peduncle now’ passes between the 
superior and lateral peduncles; with the lateral pe- 
duncle throws itself over the root of the superior 
peduncle and of the adjoining velum, and then passes 
to unite with its fellow in the superior vermiform 
process. As a line of distinction between the lateral 
and inferior peduncles, an angle of the chamber before 
alluded to is continued some little way in their in- 
terval From the trunk of the inferior peduncle its 
medullary fibres pass backward, the uppei\fasciculi 
form the roof of the capsule of the corpus ciliare, 
the lower pass in part below it. 

The corpus ciliare in either hemisphere may be 
described as inclosed in a capsule formed by th^ fas- 
ciculi of the peduncles,, which surround it. In form 
it is flattened and triangular, with blunted corners, of 
which one looks forwards towards tlie prominence 
above described; its bajc is tipncvl towards the 
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posterior lobe. The outsicife of the capsule is bounded 
by the lateral pe<iuncle, fne inside borders on the 
vermiform process, the ropf is formed by the posterior 
peduijicle, the floor by the suf)erior and some fasciculi 
of the inferior. The corpus ciliare is easily raised 
from this capsule. It; allows of being unfolded into 
lobules which seem directed from before backt^ard. 
Probably many fasciculi from the anterior peduncle 
pass into this substance, and lose themselves there. Its 
substance is permeated by many vessels accompanied 
probably with pia mater. Some of these vessels enter by 
a criJ[)riform surface between the superior peduncle and 
the roller-like eminence of the lateral peduncle To 
these vessels may be ascribed the arborescent tubes 
which extend from before backwards in the ciliary 
body f . 

In preparing a cerf jbellum for exhibiting the pre- 
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* Laminae cribrosac are found besides between the crura 
cerebri an4 the fillets, round the corpora gcniculata in- 
terna, be^W'een the corpora albicantia, crura cerebri, and 
anterior margin of the annular protuberance, and in the 
■srfbssa on the outside of the coi’pora olivaria. 

The blood-vessels below the taenia semicircularis 
geniis^um lie in chlannels which have red walls, probably 
from the transudation of the bipod. To the same cause 
may be, perhaps, attributed the occasiottal red colour of 
the gray substance, as in the thalami, when the alkohol 
has not tlioroughl^y pcnctratoLil it. 



j 

^eding circumstances, the square Tobe is to be broken 
off, the anterior peduncle largely exposed by pressing 
aside the other two pddundes, which cross over iu 
The biventral and thin lobes are then to be removed^ 
the almond-like lobes broken off from their stems, the 
flocks raispd from without inw£^rds, and the roots of^ 
the auditory nerves peeled back from the inferior 
peduncles: it only remains to follow the course of 
the several peduncles now distinctly entering the cere- 
bellum, and finally to raise the corpus ciliare with 
care from its capsule, 

^ , XIV. 

Of the latei'al Peduncles, 

This lateral peduncles, with their continuations, 
form a ring encircling the other parts of the cere- 
bellum. This ring is completed on the fore part by 
the annular protuberance, in which the substance of 
the peduncles is, spread out in strong and coarse 
fasciculi, so disposed as not to preserve fin uniform 
distance from the surface, but now to approach it, 
now to recede from it, *and in parts to cross ca9h 
other. The upper and posterior surface of the annular 
protuberance, stripped of the layers which otherwise 
cover it, is found to be convex, from above down- 
wards; and the superincumbent mass is proportionately 
thinner at its centre. The intervals between the 
transverse fasciculi of thg lateral peduncles, and the 



ascending fibres of the pyramids, which are inters 
woven with them at right lingles, are filled with gray 
substance ; the latter seems td have more to do with 
the cross fibres than with those of the pyramids, and is 
the principal channel of the blood-vessels. Sonic long 

' fasciculi, derived from^the pyramids, ascend above the 
hindmost transverse fibres to join the fillets: on this 
account the upper layer of the annular protuberance 
may be described as composed of longitudinal fibres. 
After the first layer of cross fibres, which is of tolerable 
thickness, a broad set ofifongitudinal fasciculi follow ; 
th€y| transverse, then longitudinal fasciculi; again 
transverse, and again longitudinal fasciculi, which last 
are supported on the thickest and convex stratum of 
transverse fibres, which form the under surface of 
the annular protuberance. The longitudinal fasciculi, 
which are nearest to the median plane, are likewise 
nearest to the under ^surface, and pursue a straight 
course with the pyramids : those which occur next 
ate nearer the upper surface, and ?rc inclined out- 
wards from the pyramids. Just in .the median plane, 
transverse 'fibres and gray substance alone are found. 
Whether any connection exist between the two sets of 
fibres above described is 'uncertain. A blind de- 
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pression, out of which th^ third nerves seem to emerge, 
exists between the crura cerebri and the anterior and 
upper margin of the annular protuberance ; a similar 
pit exists at the lower margin of the Jatter. Where 
the fasciculi of the crura cerebri join the annular pro- 
tuberance, their margins ar^, reciprocally indented. 



The lateral peduncles^ fajlowed backward along 
the horizontal fissure, internally divide into an upper 
and an under layer, the* fibres of which in part pass 
inwards towards the vermilorm processes, in part 
radiate backwards to be distributed to the posterior 
lobes of the cerebellum. On this account rents of ’ 
these lobes break deep into the substance of the lat^al 
peduncles, whereas the upper and under lobes break 
superficially ofiT, leaving ridges upon the surface of 
the peduncle. The fasciculation of the peduncle is 
finer when within the cerebellum : very likely there 
is no substance intermediate between the peduncle 
and the lobe^. Under the anterior and external 
angle of the square lobe a c^tre exists, whence the 
fasciculi of the peduncle spread out, and in a ciu*vi- 
linear direction, tend towards the vermiform processes. 
Upon the under surface the flock must be taken offj 
to show the apposition of the lateral to the superior 
peduncle. The Ibrraer throws a circular layer round 
the bend of the inferior peduncle to join the superior; 
this contains the jjrojecting outer margin of the 
anterior extremity of the ciliary body. I he lateral 
and inferior peduncles throw themselves inwarcls over, 
the superior, to unite with Aeir fellows in the superior 
vermiform process. Below, the lateral peduncle ad- 
heres to the flock, which is inclined round the niduh, 
to reach the stem of the pyramid: then follow* the 
stems of the bivential arfd slender lobes ; and the re- 
maining portion of the lateral peduncle radiates into 
the under and posterior lobe. 
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In preparing a •cereb^hiifn for the demonstration 
of this part, the 'square lobe must be broken away, 
above ; the flocks with their stems, the biventral, and 
the slender lobes, below ; the almond-like lobes must be 
drawn off from their stems in a direction from below 
upwards ; the posterior crura fairly exposed at their 
l^end, and the apex of the ciliary body denuded. 


XV. 


the superior -PeduncleSy the anterior Medullary 

^ VelwUy and the Fillets. , 

Either fillet may^ be traced as far as the inferior 
margin of the annular protuberance : at this point it 
lies betwixt the pyramids and the upper margin of the 
corpus olivare, and is continuous with that layer of 
the former which passes behind the superior transverse 
fibres of the annular protuberance,^, and with the fas- 
ciculi derived from the summit of the latter. Inwards, 
the fillet fis bounded by the vertical fasciculi already 
describW as continued to the infundibulum : outwards, 
it extends to the point at 'which the fifth and seventh 
nerves dip in. Just before it reaches this level, the 
fillet divides ; one part is directed forwards, imme- 
diately above the fibres of the pyramid, and passes 
below the black substance ; the other, having passed 
below the roots of the fifth and seventh nerves, then 
strikes upwards, and emerges between the anterior 
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and lateral peduncles o{thp ceA^bellum^ and th^O'ura 
tx?rebri ; is then obliquely^ bent over the superior pe* 
dunclc, flt the oiitside^of the inferior tubercle." This 
portion, again, of the fillet tliyides: one part, the eK- 
ternal, attaches itself to the column of fasciculi Vhich 
ascends behind the annular protuberance, and passings 
below the corpus geniculatuirij joins apparently tl|ie 
fibrous cone. The internal part inclines inwards, and 
expands below the tubercula, principally the superior, 
so as to join its fellow of the opposite side in the median 
plane. This inner subdivision of the fillet forms the 
roof of the iter ad quartum ventricglum ; and its upper 
central fil|i‘es are seen through their epithelium, at 
the interval between the superior tubercles. The 
transverse medullary fibres ^f the posterior com- 
missure are, ‘like the preceding, continuations of this 
inner subdivision of the fillet. On raising the convex 
surface** of the tubercula, and following this process of 
the fillet, a gi ay and vascular prominence is found, 
corresponding with each inferior tubercle, disposed 
transversely, having an obtuse termination outwards, 
and narrowing inwards. Alt the inferior margin of 
each prominence, fibres of the fillet pass aOoss; per- 
haps they penetrate belo^y it likeu ise. 

The fasciculi of theiifillet gire parallel to its course: * 
The anterior peduncle of the cerebellum is so slightly 
attached to it, tliat, on the removal of the epithelium, 
a probe may icadUy bo passed between the two former 
substances * 

For the demonstration of this part, a half-hardened 




1 ^ be selecteu, aijd 4be epithelium removed 
l^lAe iSllet) and from the anterior peduncle of the 

bellutiti. The fillet is then to be followed in its 

ujpwordt coSrse ; the conw^x suafachs of the tubercula 
^ raised from it, as far as the median plane; and thus 
Che inner subdivision exposed. In following the outer 
DI|rtion, it is necessai^y to raise the tractus* opticus, 
W^ its ganglion, and then the posterior margin of 
the thalamus. In tracing the fillet downwards, ihe^ 
lateral peduncle of the cerebellum is to be pressed 
away from it to some depth ; a tent then carried 
alpM the calamus, scriptorius through to the upper 
>tllfal8rerse fibres of the annular protuberance; and 
the mass of loi)gitudinaJ|||iscicuIi behind them raised 
from within outwards ; , between which and the trans- 
verse fibres the fillet descends. Lastly, the fillet may 
be cut across, and its anterior surface exposed. 

The anterior peduncles of the cerebellum are flat, 
and most resemble in structure the fillets, oi^thc 
fornix. Like the former, they extend between por- 
tions of gray matter, viz. between the gray matter of 
the ciliary body and the cylinder of the crus ; as the 
fillets extend between the thalami and the cylinders. 
Like the fornix, their fibr/^s arc flax-Hke, delicate, 
arid distinct; they decussate each other laterally, and 
thup doubly unite the cerebrum and cerebellum. The 
general direction of their fibres is longitudinal. 

It may be convenient to divide each of them into a 
body and two extremities : the body, ot exposed part, 
is entirely covered with epithelium, and in addition, 







with a thin layer of gray Shatter on its under sur 
Between the todies ofeithcy is expanded the anterior 
medullaty velum; a substance consisting of fibres^ 
which run parallel with those of the anterior pedun*« 
cles, and finally pass between 4he upper and und^ 
vermiform processes to complete their nucleus. Either 
surface of the velum is covered with epithelium, r The 
upper surface is sometimes, at an early period, me- 
dullary; but is, in most instances, covered with a 
transversely furrowed layer of gray matter. In the 
latter cas^ the first lobule of the superior vermi|prm 
process is cither wholly contin|iious with the velum, or 
its base alone, or, perhaps, merely its margins, by 
which means a canal is enclosed, running backwards 
between the velum and this lobule A small process 
extends some way upon the velum, derived from the 
centre of the posterior tubercles. In the sheep’s brain, 
a packet of fibres passes from one peduncle to the op- 
posite, immediate^ behind the tubercles; and another 
cross band is formed at the further margin by the an- 
terior and posterior peduncles together ; whence results 
an oval, in whicli the anterior velum is expanded. In 
the human brain more or less of the same structuref • 
exists: there, too, fasciculi, derived front the entire 
nucleus of the cerebellum, pass forward and upward 
ill the form of anterior peduncles and medullary Velum, 


• Malacarne. Niiova Exposizione dplla vera Striittura 
dol Ccrvclctlo Umdiio. Torino, 177(>. p. 108.^ « 
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enter the cylinder of tlie clus cerebri, on either side 
of the aqueduct of Sylvi^, abd below it blend to- 
gether. 

The anterior extremity of the peduncle crosses be- 
low the fillet^ inclines ^rather downwards and inward^ 
forms the antcrioi; margin of the lozenge-like field, 
completing, in connection with itb body and the me- 
dullary velum, tlic sloping roof of the fourth ventricle. 
In the angle at which the roof meets the inclined 
floor of the ventricle, a stripe of black matter is seen 
thrqji^gh the epithelium covering it. Here, and in 
the crus cerebri alone, before the annular protii- 
bcrance, black matter is met with ; and at both points 
it seems to belong to the superior peduncles of the 
cerebellum; sometimes the black matter is wanting, 
and in its place the nervous matter is stained red 
with blood. From the median furrow of the lozenge, 
delicate medullary fasciculi emerge, which run ob- 
liquely above the ascending processes formerly ile*- 
scribed, above the black substance again, and attach 
themse^jfds to the inner margin of the superior pe- 
duncles. 

, - Tlie peduncles now plunge downwards, forwards, 
and inwards, into the cylinder, having, above, the tu- 
bcrQula quadrigemina, above and without, the fillets, 
within, the vertical fasciculi: below the latter they 
unite by means of an ansa, which is several lines in 
thickness, and forms the upper wall of the foramen 
> caecum: it is a questioi. whether a complete con- 
^-»^nuify or^anastomosis occurs here. Above this ansa 
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* • ^ ' 
then, as has been alreadj^ mentioned, is the course 

of the cylindrical fasciculi,* below it, that of the 
vertical fasciculi ; some of tKe component fibres of 
the cylinder pass right through the substance of th^ 
anterior peduncles. The anterior peduncles finally 
radiate forward, and surround a mass of gray sub- 
stance in the inner and posterior part of the thala- 
mus, which lies belore the ansa, and behind the root 
of the fornix. 

The posterior extremity of either superior peduncle 
extends below the roller-like substance into an l^gmi- 
sphere of the*ccrobcllum. It has sometimes appeared 
to me, particularly in the brains of sheep, that from 
the chamber formerly alludct! to a process passes 
belpw tlie inferior peduncle to unite with the superior 
just before it disappears from the surface. Along the 
depressed line, where the superior peduncle and roller- 
like substance meet, a lamina cribrosa occurs, through 
which vessels passito the ciliary body; the inner margin 
of the anterior extremity of tho ciliary body peeps out 
at this interval likewise. The superior pcdiinclf, which 
is contracted at the point where it disappears, now 
extends directly backwards ; laterally it spreads itself^ , 
and divides into packets; appears to enclose some 
portions of the ciliary body, to penetrate, and ev<;n to 
terminate in them. The greater part ofHhe ciliary 
body lies, however, above the superior peduncle, the 
outer and anterior prominence alone being fairly 
below it. On the whole, die connection of the su- 
perior and inferior peduncles with the ciljary body, 
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and the manner, 'in \^hich the superior peduncles 
terminate^ is so confused ^nd intricate, that 1 cannot 
venture to speak positively respecting its structure. 
^Sorne elucidation of these points may be hoped from 
successful injections of the part. 

In preparing for a demonstration of these cir- 
cumstances, it is convenient to break away the square 
lobes from the cerebellum ; to strip the fillets, and the 
bodies of the superior peduncles, of epithelium ; to 
divide the vermiform processes in the median plane ; 
to jaise the roller-like substance from the superior 
peduncles, and to turn aside the inferior and lateral 
peduncles, with the ciliary bodies adhering to them. 
Then the caps of the tubercula quadrigemina may be 
pressed off, to expose the radiation of either fillet, , the 
fillet itself raised from the outer surface of the superior 
peduncle, th%: inner surface of which is to be denuded, 
and the aqueduct of Sylvius laid open, to show the 
ansa. The cylindrical fasciculi may finally be raised, 
and either superior peduncle itself turned forward, that 
its inferior surface may be seen. 


' XVI. 

Of the Tubercula Quadrigemina^ and Thalami, 

9 > 

As the dissection of the brain proceeds, these bodies 
lose their character of distinct organs. The tubercula 
quadngcn]Slna have four round caps of gray matter, 
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•which arejplaced on the radiation of the fillet : before 
and behind the four tubercles, and below the anterior 
pair, that radiation fnay be traced ; on die one hand 
including the posterior commissure, on the "other- 
fibres, which pass to the fraenulum. The substance or 
the posterior tubercles extends the deepest; so tliat 
these remain, after the exposure of the radiation of 
the fillet. 

Laterally the tubercles are covered by the posterior 
extremity of the ^thalami, and they have processes 
which plunge anteriorly and laterally into those bodies. 
The fillet aspends underneath the process of the*pos- 
terior tubercle; then underneath the corpus geni- 
culatum it extends into the thalamus, expands, and 
blends with the production of the corpus geniculatum 
and the fillet : the three substances together pass on 
to join the fibrous cone. Yet, must it not be ex- 
pected, that in the tiibercula, and st% less in the 
thalami, the different layers lie distinct: they are 
rather fused, and blended in one mass. From the 
processes of the posterior tubercles, fibres seem to 
proceed, in a curvilinear direction, over the"* corpora 
gcniciilata to the posteriormargins of the thalami. 

The transverse fibres of the posterior commissure’ 
are individually distinct behind ; but apparently, ’on 
the fore part, connected into one bundl^ by epithe- 
lium. Above it is placed the pined gland, connected 
by four pedunefes to its anterior and posterior sur- 
faces. 'rhe posterior commissure is prolonged in a 
medullary band along the upper a’nd innejr margin of 
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the thalami. Anollier process of the posterior com-* 
missure passes transversely across the lateral processes 
of the anterior tubercles ; and a third seems to de- 
scend vertically in the thalamus to the anterior and 
outer margin of the same. At least, I have often 
found a delicate nerve, of the thickness of an horse- 
hair, taking this course. 

At the floor of the aquaeductus Sylvii the cylindrical 
fasciculi are placed ; below these, the ansa of the an- 
terior peduncles of the cerebellum ; and then the re- 
maining mass of the crus cerebri. 

'fbe thalami have each a cap, which is superficially 
covered with medulla, and may be pressed oflT from the 
upper margin of the Wall of the third ventricle, aiul 
from the corpora geniculata; behind, where it isof some- 
what less breadth, it divides into two projections. The 
posterior <^*htj|j||e projection, which is fully seen on the 
removal of tlic tractus opticus, and lies immediately 
below its ganglion, forms, in common with the taenia 
semicircLilaris and some fibres of the corpus callosum, 
the tapctuiii of the inferior horn, and blends with the 
radiation of the fibrous cone and anterior commissure. 
The other inclines round the crus cerebri, and is pro- 
longed into the tractus epticus. 

The tractus optici arise in part from thin medullary 
plates, which cover the surface of the thalami, in part 
by roots, which eiherge below the inferior margin of 
the thalamus, and partly by medullary fibres derived 
from the corpus geniculatum internum : upon either 
tractus is found a corpus geniculatum externum, The 



» under surface and concave inargii) of tlic tractus are 
unattacli^d ; the upper surface is attached by mem- 
brane to the crus cerebri, i*id the outer margin seems 
to cohere with the gray substance of the corpus stria- 
tum, and to have vessels which pass above and belov 
the medulla incognita, with something of the disposi- 
tion of meseraic vessels. I'heir commissure adheres 
above to a layer of gray substance, which extends to 
the infundibulum from the floor of the third ventricle. 
In the caps of the thalami, the roots of the anterior 
crura of the fornix arise. 

The substance below these caps blends with thf pro- 
cesses of the tubercula quadrigemina, with' the radia- 
tion of the corpora geniculata^and with that of the su- 
perior ped uncles of the cerebellum . Before the ansa of 
the latter, the gray mass already spoken of at the back 
part of cither thalamus is found. The corpora genicu- 
lata of the thalami arc globular, and behind, an- 
teriorly medullary, and expand themselves over the 
crura cerebri, especially along their outer margin. At 
the outer margin of the thalami these various struc- 
tures blend in the pecten, which is thnsaa texture 
woven of the crura cerebri and thalami. The inner 
surfaces of the latter are upited by the commissilm’ 
mollis, and by the substance of the floor of the tliird 
ventricle, which extends from the infundibulum* to the 
fiqua?ductus Sylvii. 
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Explanation of the Et^venUi Plait. 

e * 

In ^)reparing for this demonscratiop, the piu i 

of the hemispheres of the cerebrum maj uv ^mc»vetl, 
care being taken to leaVe tli. corpora stnai,* ? id optic 
thalami uninjured. It wO betf-'r begin ' 'Hh cut- 
ting the corpus callosum ^hroi-gh longitudinally as Far 
as its anterior fold, leaving the latter entir'* to assist in 
holding together the corpora striata on thw "orepart 

a. a. The posterior n gin of the hemispheres of 
the (Serebellum. consisting internall of the under and 
posterior, externary of the upper and posterior lobe. 

b. The posteilor, or^ purse-like fissure ’.i which 
the last lobule of the superior vennife /n. process 
remains im removed. 

c\ The lateral peduncle of the right side of tlic 
cct^bellurn exposed by the remov-d of n.5arly the 
wholv of the scjL^e lobe: the coarse ridges, with 
which the lobub of tl:^ .^ticr were articulated, arc 
seen to pa\s from the peduncle, in a .arvilinear ?uk 1 
soiiiewhal divergent v^oursc loward. the superior 
vermiform process, 

' ‘ d. A small portion ot fjie iquarc lobe unremoved. 

c. The light aniv^rior peduncle of the cerebellum, 
covered will Its epithelium, and emerging from below 
the lateral peduncle. 

/.' The fillet on the right side, which dips in between 
ihe anterior and lateral peduncles of the cerebellum 
anti the cru% cerebri, to reach the floor of the fourth 
•vcnti’iclc. ' 
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• T}ic crus cerebri, ana its dcnticulation with the 

• * 

hitcrdl peduncle of the cerebellum, or with the anterior 
jiiarjrin ot the annulaj’ protuberance. This appearance 
/ sccT. on the opposite side, 

'* A portion of the corpus callosum pressed aside4 
li ' prolongation of * the inner part of the 
1. M'u m is broken off, so as to expose the 

d .ation of Jie fibres of the two systems of the 

nucleus at l' ‘s poir". 

2 ^ he tube'-j^^ia quadrigemin.. of the right side. 

/ d'b' .pus genicuiatum iiUc'*num. Above this 
/f the nn^/er, and * eiow the processes of 
the under tui ^rcula ent^r the thalat»ms. 

L Thi thalamus nc*rvi optiy of the right side. 

m. The anterior oh, »e extremity of the inucr por- 
tion of the corpus striatum : its iiun r margin is with 
the t .ni.. j)rcssed a‘^ide. 

fi *^110 concave surface of the .nteiior "'‘Id of the 
corpuF callosum The epithelium is removed, ex- 
cej)tiug eai he’ crura of th^ fornix. 

0, A section of' the autcriof u’”*a of the lornix, Lc- 
twee n which th^ central j: of 'he anteriof ct 4 iai*.o- 
sure is seen. * 

p. The medullary nucleus of the vermiform 
cesses, which, with the anterior meuwalary velun^, is 
interposed between the anterior peduncles of the cere- 
bellum: its fibres are disposed like those of the 
adjoining parts! 

q. The anterior medullary velum, stripped of its 
epithelium and grey surface; wt its junction with 
the nucleus it is narrowed. The right half of the frmnu- 



lum of ihe tubcrcula quadrigeniina is Idl attached* 
to it. . , 

b 

r. n The left superior peduncle of the cerebellum, 
appearing from below the fillet: it is slightly con- 
tracted, where the lateral and inferior peduncles 
cross it : in its progresJj backward it partly perforates 
the corpus ciliare, and in part passes below it ; as the 
inferior above it. 

s. The inferior peduncle of the cerebellum de- 
tached and thrown outwards: it seen to emerge 
from between the lateral and superior peduncles. 

t. ©The lateral peduncle : where it joins the former, 
a small chamber is left filled with gray matter, . from 
the lozcngc-shapcd flopr of the fourth ventricle, in 
which the roots of the fifth and seventh nerves are 
found. 

7(. The crus cerebri. 

V. X. y. The fillet, w Its fasciculi emerging be- 
tween the peduncles of the cerebellum and the crus 
cerebri, pursuing, on the whole, a direction similar to 
the latter. ^ te. Thai portion of its fasciculi, which 
passes bdlow the tubercula (|uadrigcmina to become 
continuous with the corre,sponding portion of the 
opposite fillet : at the sa^ne time the epithelium is re- 
moved from the inferior tubercle of the left side, 
which' consists of a nodule of gray matter united to 
its fellow by medullary fibres : few fibres of the fillet 
are seen to pass below this body to' the fraenulum. 
Between the anterior pair of tubercles is a triangular 
surface, occur)ied likewise by fibres of the fillet, pass- 
ing totvards the median plane, which arc seen indi- 
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*strnctly through their epithelium. ^ Above these is the 
posterior commissure, ^which, when seen from behind, 
is transversely fasciculated. * The pineal gland is here 
removed. 

w, y. The expansion of the fillet in the thalamus^ 
the globular upper part of whifch has been broken off, 
from within outwards : these fibres of the fillet blend 
with the mass of the thalamus, y. Section of the root 
of the anterior crus of the fornix. 
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OJ the' anterior Commissure in the Hrain, hy Professor 
• licil. Archivcti fur die Physiologie. Eilfter band, 

p. 89—100. ‘ 


XVll. 

» 

The anterior commissure may be divided into a 
bodjii and two extremities. The body is cylindrical, 
and at least twice as large as an optic nerve ; but its 
bulk varies, like that of pll the parts in the brain which 
resemble nerves. The anterior commissure consists of 
fasciculi, of the finest fibrils, which admit of ready 
separation, when the delicate membrane which invests 
each and all is divided. The cellular sheath of the com- 
missure seems derived from the floor of the third ven- 
tricle, and is not dispensed with till the radiated dis- 
position of the extremities of the commissure begins. 

The anterior commissure extends transversely across 
the brain, from the middle lobe of the one side to that 
of the opposite. The central part, corresponding wdth 
Ihe interval between the anterior crura of the fornix, 
isdmattached behind: to its anterior and convex 
margin the septum lucidum is affixed : before it the 
fillet of tlie lamina cribrosa ascends to reach the septum : 
the fillet of the one side is united to its fellow by a 
delicate membralie,' which* lies before the anterior 
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^commissure, and adheres «to the upper margin of the 
commissiA*a tractuum opticorum. Between the fillets 
of the lamina cribros^a and Ihe crura of the fornix the 
anterior commissure extends on either side^ through 
an oval hole, into the corpus striatum : its course iS 
by the anterior extremity of the thalamus, between this , 
and the posterior margin of the inner portion of cor- 
pus striatum, and along the neck between both, in 
which the taenia inclines downwards. 

Centrally the anterior commissure is raised a little, 
and somewhat inclined backwards; then ’plunging 
laterally into tl^e gray mass of the inner part of the 
corpus striatum, it passes close below the first fasci- 
culus of the fibrous cone, or evbn sometimes is enclosed 
between its foremost fasciculi. In its course througli 
the outer portion of the corpus striatum it lies about 
three to four lines above the lamina cribrosa, is ex- 
tended horizontally in a curvilinear direction, concen- 
tric with that of the tractus opticus, then is inclined 
somewhat downward towards the base of the middle 

n * 

lobe, then is directed backwards below the posterior 
extremity of the hamular fasciculi in the entrance of 
the fissura Sylvii, to the^ point whence its extremity 
radiates : when raised, it 'leaves for this extent a 
distinct and smooth canal. 

The divergent fibres of the commissure are attached 
to the inner siy*face of the hamular fasciculi, pass with 
these to the roof of the inferior horn, and even to the 
posterior lobe, blending ^hh the general radiation in 
these parts. Blood-vessels perforate the li^mina cribrosa 



, 11b' 

in the course of the anterior commissure, and encircle 
its body> particularly near wheno the divergence of its 
fibres begins. * * 

In sheep, the anterior commissure, as if composed. 
6f two cylinders in apposition, divides at either end 
into an anterior and posterior branch : the anterior 
branch bends itself forward at the foremost fasciculus 
of the fibrous cone towards the processus mammillaris 
and its outer wall, and is lost where the latter meets 
by a narrow opening the anterior horn^ in radiated 
fibres which surround this opening. The posterior 
brandh, on either side, is much thinner, . and passes 
along the isthmus between the corpora striata and 
thalami in which the taeWla lies : in the hare a similar 
organization is seen. 

In preparing these parts for deiAonstration, the 
hemispheres are to be cut away above the corpus cal- 
losum, the brain hardened, and the hamular fasciculi 
in the fissure of Sylvius carefully expo<ied. The brain 
being then reversed, the floor of the inferior horn is 
to be removed, the hamular fasciculi to be transversely 
divided iii\heir middle, and the posterior half drawn 
towards the middle lobe, by ‘Vvhich means the point at 
tlie under surface of the 'corpus striatum is brought 
into View, from whence the commissure issues, and its 
exposure in either direction may be completed. 

I have recently employed upon separate portions of 
brain the following mode of preparation, which faci- 
litates greatly the separation of its fibres. Portions 
of brain are (to be placed in oil of turpentine, ma- 
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^cerated for from four to *six flaya, and subsequently 
harderieu' in alkohol. » The turpentine is frequently to 
be changed on tlic portions* of brain, which should be 
kept in a cool place. 


Exphination of the Twelfth Plate, 

The fissuva Sylvii having been treated as for Plate 
X., the outer wall of the capsule is peeled from the 
outer portion of the corpus striatum. The upper 
margin of ^Jie latter is semicircular, or nearly so ; the 
under margin nearly straight, but lower before than 
behind; its outer and undef surface are somewhat 
coiivo. ; its tliickiiubs is greatest below, whence it con- 
tinually narrows towards its upper, sharp, and curvi- 
linear margin. The outer wall of the capsule de- 
cussates at this margin the inner wall formed by 
the fibrous coye. The hainular fasciculi are cut 
through in their middle, and the posterior half drawn 
off* towards the middle lobe. At the upiK)r part, fas- 
ciculi arc seen belonging again to the intermediate and 
connecting stratum. Thdir disposition is cxtrcinclyjn- 
tricate; they Ibrm a mass less white, and exhibiting 

more vascular pores than the medulla of the convolu- 

« 

tions which rest upon them. 

a. i). c. Thq margin of the hemisphere. 
d. The anterior part of the haniukr fasciculi, which 
pass to the anterior lobe., 



e. The body of «lhe anterior comlnissure emerging* 
from the outer portion of the corpus striatum/^inclining 
backwards, ending in divergent fasciculi, which blend 
with the radiation of the outer and Inner walls of the 
Capsule. 

f. The intermediate layer of medullary fasciculi 
which seem interposed between the convolutions and 
nucleus of the cerebrum. 

g, A portion of the outer wall of the capsule left 
attached, and so lifted as to show the decussation of 
its fibres wdth those of the inner wall. 



Of the Septum Lxmdum^ the Fornix^ and the Ventricles 
of the J^aiuy by Professor %lieiL Arckiven ffir die 
Physiologic, Eilfter bandy p. 101 — 116. 

XVIII 

« 

Of the Septum Liicidum and its Ventricle.^ 

« , 

The septum lucidum is interposed like a medias- 
tinum between the lateral ventricles, and in a similar 
manner is formed by the reflection of two layers of the 
lining membrane (in this case the epithelium), one de- 
rived from either cavity, which it assists in separating. 
The septum lias an ill-defined, triangular margin, 
bounded by curved lines; its inferior angle reaches to 
the anterior comipissure, where it lies exposed between 
the anterior crura of the fornix and the filets of the 
lamina cribrosa; its apex is found®between the fornix 
and the corpus callosum, ^n the vicinity of the ly^a^;, 
its third and rounded angle *at the concave surface of 
the anterior fold of the corpus callosum. Thp base 
of this trianffle is shoi t ; the under concave and the 
upper convex ijiargin of the septum form the longest 
sides. At the fore part the septum begins by the 
meeting of either layer of ?pithelium,upon the anterior 
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commissure ; and the base of the triangle, above sup- 
posed, is formed by an extension of the sepram from 
this point to the bend of the corpus callosum, and cor- 
responds with a linear furrow, which is seen on the 
base of the brain between the fillets of tho^lamina cri- 
« brosa. From the posterior extremity of this furrow, 
which immedijijtely touches the anterior commissure, a 
delicate membrane extends to the commissura tractuum 
opticorum, and thus is the base of the brain completed 
anteriorly. Again, from this lineaf furrow, the dii- 
plicature of the septum may be unfolded, and the 
division of the brain into two similar lateral portions 
effected. 

Between the layers o\ the septum a shut ventricle, 
clothed with a proper epithelium, exists. This ventricle 
is from a line to a line and a half in breadth at its 
fore part, where it extends between either surface of 
the reflected fold of the corpus callosum : thence it be- 
comes narrower backward, and ends m a point above 
the lyra. The septum contains, within its double layer 
of epithel^u'm, fibres derived from the fillets of the 
lamina cribrosa, and from the upper surface of the 
fornix. 



w 

XIX. 

(y tJie Fcrnix. 

J 

The root of either anterior crus begins in either 
thalamus, between its superficial plates, about a line 
below its upper surface, under a distinct eminence at 
its fore part near the tmnia : the root descends, being 
first inclined backwards, then forwards abut opposite to 
the lower margin of the commissura mollis, splits into 
two or three fasciculi, and eiperging upon the under 
surface of the brain, forms, by its reflection, the corpus 
albicans. This substance contains gray matter ; the 
chord prolonged from it, and termed the anterior crus, 
ascemls before the thalamus, and derives, from the 
medullary border of its inner and upper margin, a 
slender flisciculhs at a point over against the anterior 
commissure ; otherwise the 'concave edge of the crus 
is unattached. The convex side is in adiJesion with 
the septum lucid um, an^ gives to that body slender 
fasciculi joining those of th^ fillet. * • ' 

Above the anterior commissure either crus of the 
fornix, before cylindrical and apart, becomes flattened 
and in apposition with its fellow; and thus the body 
of the fornix begins, which is extended directly back- 
ward, and terminates, where the lateral portions, yet 
further flattened, diverge, and beConle pcjstcrior crura. 
The inner margins of the lateral portion!i*of the fornix 

1 2 
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behind adhere to the corpus callosum, and thus close 
the pointed extremity of th,^ ventricle of the septum 
lucidum: the outer unattached margins slope down- 
wards. The lyra is the surface which begins at the 
divergence of the posterior crura: in most instances it 
‘ seems to be but the extremity of the posterior fold of 
the corpus callosum, and not to derive fibres from the 
inner margins of the posterior crura of the fornix. A 
process of the posterior crus extends backward between 
the layers derived from the upper and under parts of 
the posterior fold, to lose itself in the convolutions of 
the posterior lobe of the brain. ' 

I'he posterior crus of the fornix, in connection with 
fasciculi from the posterior fold of tlie corpus callosum, 
finally extends towards the middle lobe, to form, with 
the long internal convolution, the hippocampus major. 
The fasciculi from the fornix form in part the covering 
of the hippocampus ; in part, its loose fold, the Uenia 
hippocampi. These fasciculi are vei'y delicate, and 
have a direction from within outward; The gray sub- 
stance of the hippocampus appears first as a narrow 
layer upon the posterior fold of the corpus callosum. 
V/here it lies as indented border between the taenia 
hippocampi and the long convolution, with the latter 
of which it has no direct continuation, its surface is 
transversely furrowed, and pauMy cribriform; it ter- 
minates by several processes in the hippocampi. 

In some animals the fornix is developed inversely as 
the other parts of the brain.' The fornix extends from 
the gray matter of the thalami to that contained in the 



hippocampus. It is composed of delicate, and intri- 
cately woven, flax-liHe fibjils. In each lateral portion a 
central vessel is found, and/at its margin, theigill-like 
flexus choroides. The fornix unites remote parts^in 
the length, ,thc anterior comijiissure in the breadth of 
the brain. Like these, the corpus callosum involved 
no gray matter, and, with them, pe^iaps, forms an 
apparatus for transmission merely. 

The brain seems composed of one set of fasciculi 
which diverge, of another, which converge. Its ge- 
neral form, and that of its parts, is spherical : ifs inte- 
rior struciurcds almost every where fibrous. 


XX. 


The ventricles result from the horizontal apposition 
of the corpus callosum to the ascending and diverging 
crura cerebri:* properly there is but one extensive 
cavity, which su<*rounds the*thalami, extending (as the 
third ventricle) below them to the infunJiliulum, and 
through the aqueduct to what is termed the fourth ; 
and this is not every where enclosed by cerebral t5ur»- 
faces; but is open below the lyra, and at the lower 
aperture of the fourth ventricle. > 

To illustrate the preceding details, a brain should be 
thus preparedi The two hemispheres should be hori- 
zontally removed above the corpus callosum, and the 
anterior half of the long i:onvoliUicii peeled off*. The 
fore part of the corpus callosum shou^l the be cut 



through in the median plancf, so as to allow of the 
exact separation of the laye^;^ of ftie septum lucidum ; 
and the •section afterwards* carried completely through 
it. The posterior half of the long convolution is 
now to be removed, brii>ging away with it laterally as 
'many adjoining convolutions as may suffice to show 
the course of the fasciculi, which are derived from the 
posterior fold of the corpus callosum to the posterior 
and inferior horns of the lateral venticle : the gray sub- 
stance may then be removed from the interior of the 
hippopampus. 



Supplement to the Anatomy of the Cerebrum and Cere- 
helium^ by Professor ReiL Archiven fur die Pity- 
siologie. Eilfter band, p. 3i5 — 376. 

XXL 

Of the Cerebrum. 

"I'hIi; pyramids, which are the elementary parts of 
the crura cerebri, become broi^der in their separate 
ascent through the annular ^protuberance, and above 
this body still enlarging recede from each other. The 
corpus callosum placed horizontally on their summits 
encloses with them the general cavity of the cerebral 
ventricles. 

The form of the corpus callosum is well illustrated, 
by supposing all its parts attracted towards its centre. 
To exhibit its outer surface completely, single entire 
hemisphere, and a brain with the hemijfJ^heres cut 
horizontally off’ half an^inch above its' level, are re- 
quired : from the latter preparation again the Totig 
convolution, which contains the covered bands, with 
these is to be rent off, so as to expose the transverse 
course of the middle ihsciculi, and die radiation of the 
extreme fasciculi of the corpus callosum. 

It may now be seen that the anterior fold of the 
corpus callosum ends with a distinct cejneave margin 
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a full quarter of an.incli befpre the anterior commis- 
sure. From this margin a furroyr extends ba^'kwards^ 
either half of which res?il£s from a reflection of the 
epithelmm, which invests the anterior horn of the la- 
teral ventricle, and assists in forming the septum luci- 
^dum; a rent from this furrow, therefore, would split 
the base of the septum. Along either margin of this 
furrow a white band, continuous with the medulla in- 
cognita, is seen to extend to the edge of the anterior 
fold of the corpus callosum, at which point a blind 
foramen exists : the two white bands are the fillets of 
the Irfltnina cribrosa. Medullary fasciculi are generally 
observed to be derive^l from them, which in most cases 
plunge in by the blind fjramen, and lose themselves 
in the septum lucidum; but sometimes are continued 
along the convex surface of the anterior fold of the 
corpus callosum to join the linea Lancisii. A thin 
layer of nervous matter is continued from the furrow 
and posterior margins of the fillets, to the commissura 
tractuum opticorum, closing the third ventricle at the 
fore part. The concave extremity of the anterior fold, 
the fillets, \he lamina cribrosa, and the gray matter of 
the inner and inferior coniolutions of the anterior 
lobes, are reciprocally continuous. The lateral ex- 
pansion of the extremity of the anterior fold of the 
corpus callosum, which extends to join the hamular 
fasciculi, and to constitute the outer wall of the cap- 
sule, is shown by breaking through the furrow between 
the fillets for the depth of a quarter of an inch, and 
then carrying the rent horizontally outwardf. 



* When the long convoli|tion8 ar^ broken off from an , 
entire biinin, the breadth of the corpus callosum ap« 
pears doubled ; the structuife ^scribed to this body con- 
tinues unaltered till beyond the outer margin* of the 
covered bands, where the substance of the outer layer 
of the corpus callosum appeafs reflected into the me- 
dulla of the convolutions, and with the latter peels into 
plates and fibrils. In quadrupeds, both margins of the 
corpus callosum are similarly folded : the posterior 
does not, as in .human beings, form a broad layer 
closely applied to the opposite surface. 

The ‘covered bands are- lodged in distinct furrows 
upon the corpus callosum : iheyiiterminale anteriorly 
at the meeting of the fillets of^he lamina cribrosa with 
the anterior fold of the corpus callosum, becoming 
more delicate as they approach this point, and finally 
fibrous and reciprocally continuous. On the other 
hand, turning round the posterior fold within the long 
convolution, th^ give off one delicate radiation, which 
joins and is interwoven with that derived from the 
posterior fold to the floor of the})osterior^n(l inferior 
horns ; their larger portion on cither side* becoming 
continuous with tlic medulla of the extremity of the 
long convolution now employed in the formation t>f 
the hippocampus. 

After the preparation of the fissura Sylvii, as already 
described, if a rent I5e carried horizontally from the 
upper surface of the corpus callosum, and in the same 
manner the course of its deeper fascicyli be traced tothe 
upper margin of the capsule, they are ibynd to become 
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continuous with t^e f&sciculi of its inner and outer* 
wall. In this way the nucleus of the brayi may be 
stripped of its convolutipife. 

Between the corpus callosum and convex margin of 
the inner portion of the corpus striatum, is found the 
layer of medulla befofe alluded to, which may be 
termed the semilunar border [halb-mond-fbrmiger 
saum] : its greatest breadth is at its middle, whence it 
tapers to either pointed extremity. By this mass the 
fasciculi of the fibrous cone are bou^^d together, upon 
emerging from the gray portions of the striated body : 
above it the fasciculi of the fibrous cone and corpus 
callosum meet, and if a rent be carried directly for- 
ward from it to the forojpart of the anterior lobe, fas- 
ciculi, derived from the anterior fold of the latter, arc 
seen to run forward and parallel and internal to the 
foremost fasciculi of the cone, in this respect coinciding 
with the radiation of the posterior fold. Tho medullary 
layer at the outer margin of the corpus striatum breaks 
into curvilinear processes, one lying behind the other. 
It seems tQ, have no regular structure. In human 
brains it becomes thinner backwards, and ends towards 
the posterior inarginof either thalamus in a somewhat 
rfeticular disposition : in the brains of quadrupeds this 
substance is more developed posteriorly, and is the 
source* of the tapetum. In the brain of an adult per- 
son, the ventricles of which wdre extraordinarily dis- 
tended with water, the fasciculi of the corpus callosum 
and of the fibroys cone were found continuous at the 
chamber cor^taining the substance now described: 



the convolutions were ip this instance no ways 
changed. . 

It may be remarked that ?h^ medullary substance in 
general is that, to which a definite structure is to ’be re- 
ferred, and that the gray matter is rather enclosed ii\ 
the interstices of the former, (fr thrown into globular 
portions, or as a layer upon its surface. The substance^ 
which mechanically connects the remote convolutions 
in the brain, and is interposed between these and the 
nucleus, is permeated by more vessels, is softer, and of a 
browner tint, than the medulla generally. The taenia 
semicircular^s geminum is formed of fibres, which 
proceed obliquely backwards and outwards from the 
upper surface of the tbalamuii, and are strengthened 
by a fold of epithelium. The tenia is thickened as it 
passes along the posterior margin of the thalamus, 
and terminates finally, after having somewhat reticu- 
larly invested the inner half of the roof of the inferior 
horn, in the obtuse extremity of the middle lobe, which 
adheres to the lamina cribrosa : betw^een the taenia and 
the tapetuin in the inferior horn, the tailflikc process 
of the inner portion of the corpus striatiftn is pro- 
longed to its extremity, ;ind may with ckre be raised : 
here and there its gray subi>tance seems changed*fof 
medullary matter, which separates in fibrils or reticular 
layers. * 

The gray kernels of the globular portions of the 
cerebral nucleus require further consideration. Those 
in the posterior tubercles are well shpwn in Plate XI, 
as they are exposed on the remdval* of tlic epithelium 
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and a thin medullary Vayen; they are about the size of 
a barley-corn, and lie with their points to^'ards each 
other. . ^ ‘ 

The bed of gray substance analogous to them in 
•either thalamus occupies its internal and posterior 
part : from this are derived fasciculi, which partly join 
the radiation of the fibrous cone, occupying its fore 
part ; but some fasciculi internal to the others, bend 
round the margin of the crus cerebri, forming the me- 
dulla incognita. This substance fifially is of peculiar 
character, neither ‘gray nor white ; it adheres to the 
outel margin of the tractus opticus. , 


Explanation (f Plate XIII. 

The present engraving is an improvement upon 
Plate IX, to the remarks accompai^ying which the 
reader is referred for the method of dissection. 

A. A. The anterior, 
i>. B* Vhe middle, 

C C. The "'posterior loboj of the brain seen from 
bfelovv, after a section in tl»c median plane, extending 
to the corpus callosum, and allowing a partial separa- 
tion of the hemispheres. 

D, D. Section of the crura cerebri. 

JE. E, Surfaces resulting from a longitudinal sec- 
tion of the floor of the posterior horn of the lateral 
ventricle, ^ 
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F. F. Meant to represent p&rtians of the walls of 
the inferioV horns turned aside. 

G, G. The pes hipfiocampion either side. 

JL IL I'he indented border. 

а. The extremity of the anterior fold of the corpus* 
callosum, separated laterally from the inner surface of 
the anterior lobe. 

б. 1), The lines, along which the covered bands 

are placed : within these the corpus callosum is com- 
posed of flat fasci(?uli. Externally it rends in foliated 
plates, which appear continuous with the ordinary 
structure of ^he «pon volutions. * 

c. c, c, c. Torn surfaces of the hincr convolutions of 

the anterior lobes, ’ 

d. The concave margin of the anterior fold of the 
corpus callosum. 

e. The membranous continuation of the anterior 

fold formed by the epithelium of the anterior horns 
of the lateral vevntricles : on it are seen the filets of 
the lamina cribroja. , 

f. f. Section of the commissura tractuum*oj)ticorum. 

g, g. Section of the anterior commissure. 

//. h. Section of the cominissura mollis, pineal gland, 
and tubcrcula. ^ 

Root of the anterior crus of the fornix, supposed 
to be seen in its course within tlie thalamus. 

f 

k. Its nodule^ or corpus albicans. 

/. Anterior crus of the forrtix. 

m. Fasciculus joining ^t, dcri veil •front the inner 
and upper margin of the thalamus. \ 



n. Meant to represent ihe^ third nerve. 

o. Under surface of the corpus callosum, deprived 

of epithelium. ♦ * 

p. Radiated expansion of the corpus callosum be- 
4iind the thalamus, below that of the fibrous cone, 
forming the tapetum, and extending to the extremity 
of the posterior horn. 

q. Radiation of the taenia semicircularis in the infe- 
rior horn, forming a tapetum for the inner half of its 
roof. 

r. Radiation of' the corpus callosum, forming a 

tapefum for the outer part of the roof of the inferior 
horn : between the cwo, the cauda of the corpus cal- 
losum extends. * 

s. Termination of the tapetum, where the roof and 
floor of the inferior horn meet. A decussation of its 
fibres seems to take place with those of the fibrous 
cone, and of the intermediate connecting stratum. 

t. Points, at which fasciculi of the^corpus callosum 
and of the fibrous cone meet, in part uniting with, in 
part decussating each other. 

u. Fasciculi of the corpus callosum, extending into 
the posterior lobe, with the feonvolutions in which they 
appear continuous, as they are parallel to the adjacent 
fasciculi of the fibrous cone. 

V. Central layers of the corpus callosum, in part 
disposed below, in part becoming conthiuous with the 
substance of the fibrous cone. 

XV. The postei ior fold of ihe corpus callosum, which 
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'is thickest at its middle^ igm^d Idtdrslly indented by the 
long coniolution. , 

Posterior extrc’nity of\lie fornix. The inner part 
is seen to extend backwards above the folded part of 
the corpus callosum : the outer, which alone properly 
constitutes the crus, is cut short. 

y, z. Radiation of the posterior fold of the corpus 
callosum in the posterior, and towards the inferior 
horn of the lateral ventricle. 

1 . 2. Radiation of the fibrous cone. 

3. The semilunar border. 

4. 4. Lin^? along the posterior margin of the fliala- 
mus, at which the fasciculi of tho fibrous cone are not 
covered with a tapetum. ♦ 

5. Radiation from the posterior extremity of the 
thalamus, which blends in the inferior horn with that 
of the fibrous cone. 


Plate XIV. 

represents the connection between the fasciculi of 
the corpus callosum and diose of the fibrous cone. ^ 

a. a, a. Corpus callosum,* with the tapetum derived 
from it. 

ij 

b. b. 6. Radiation of the fibrous cone from the outer 

I 

margin of the thalamus: the foremost fasciculi appear 
to meet those of the corpus callosum at right angles, 
the middle fasciculi to )3ecomc directly continuous 



with the latter, and, the posjiprior, to be extended in a« 
separate layer above them. ^ 
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. XXII. 

* 

Of the Cerehellum. 

The ciliary body has the appearance pf a flattened 
cone, the truncated apex of which is* directed forward, 
the base backward : it is composed of a plate of gray 
matter, irregularly crumpled in doubled folds, giving 
it outwardly the appearance of portions of intestine 
in par^lel apposition. Before its obtuse point, and at 
the margin where the anterior peduncle disappears, 
is a cribriform surface for the transmission of its ves- 
sels. The anterior peduncles of the cerebellum pass 
into the ciliary body, between the folds of which and 
between the fasciculi of the anterior peduncles, tubes 
are found in the nervous matter, reddened with blood, 
and directejd from before backward, showing the 
course of Slood-vessels. The ciliary body is covered 
above by the'dateral and inf^jrior peduncles of the ce- 
rebellum : before and exte<fnally, where the outer mar- 
gin of the inferior velum is attached, its projecting 
edge is covered by epithelium alone; behind, its 
shorter process i^ covered by the stems of the thin 
lobe, of the biventral lote, and by the band extending 
from the root of the almond to the spigot. The ciliary 
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^bodies lie strictly in the hcmisp'^ores of the cerebdlttm, 
whence it^ happens tliat they are wanting in animals 
which have diminutive heirispheres, or none at all. 

The ciliary body may be conveniently described as 
consisting of an upper and an under layer. The» 
upper layer begins as far for^^rd as the cribriform 
plate above-mentioned, where it has the breadth of the 
anterior peduncle. As the latter becomes broader, so 
does the upper layer of the ciliary body, which terminates 
where the upper and posterior lobe meets the nucleus 
of the hemisphere. It appears probable, but it is very 
difficult to determine, that the two layers arc conti- 
nuous at their posterior margin, thus enclose a- 
cavity filled with fasciculi from^^;he anterior pedij|ficle: 
laterally the two layers arc distinctly continuous. The 
under layer has a long and a short process, which 
mark the boundaries of the nidus. The long process 
is external, reache'> downward to the inferior pe- 
duncle, and ends in the eminence already spoken of. 
The short process ascends transversely across the 
anterior peduncle to its inner margin, and opposite to 
the stem of the pyramid unites with the uppe^ layer. 
The cilidry body has some ^analogy with rhe hippo- 
campus; the cineritious matter in which is folded, 
though not indented, except at its margin, and is too 
of a grayer colour. The corpus ciliare may be a 
ganglion ; that is to say, .nay belong to the same class 
of parts with the corpora striata and ^ thalami. Like 
these, it has a lamina cribrosa, is very vascular, and 
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of a yellower greys! 1t^ sti?ucture yet requires much 
elucidation. 

In preparing a cerebellum fcr showing this part, 
after moderate hardening^ alkohol, the square lobe, 
and the thin and biventra lobes should be removed, 
and the remainder placed for two days in oil of turpen- 
tine. The under layer of the ciliary body is to be first 
exposed by t^e removal of the flock, the exposure of 
the inferior peduncle, the detaching of the velum and 
the epithelium. The projecting extremity of the long 
process of the under layer of the ciliary body is now 
visible at the outer margin of the superior peduncle, 
^and immediately behind the inferior peduncle. By 
presi||pg off the medullary plates belonging to the thin 
and the biventral lobes, what remains of the under 
surface of the ciliary body is readily denuded. The 
exposure of the upper layer must be begun at its inner 
and anterior margin, where the superior vermiform 
process joins the hemisphere, and the superjacent 
medulla raised outwards towards the horizontal fissure. 

The union between the vermiibrm processes and 
the heinispheres of the cerebellum is something dif- 
ferent froril simple contin?nty. When the square lobe 
is raised from the horizpntal fissure, it does not carry 
with it the superior vermiform process, but breaks off 
abruptly at its margin, where a sort of interweaving 
or suture exists. There are tnree points in the superior 
vermiform process, viz. between a and e, e and 
g and h (Tab. where the laminae admit of being 



pressed down the, axis of .one sfein^ and continuously 
torn from 'diat of the opposite ^stem, leaving globular 
cavities ; for, laterally, at the suture, the same abrupt 
breaking off occurs, as that just mentioned. On the 
other hand, the pyramid, the spigot, and the nodule,* 
have but little lateral attachment to either hemisphere, 
and may be rent off in a direction parallel to the an- 
terior medullary velum, which appears to pass into the 
nucleus of the general commissure as a partition be- 
tween the vermiform processes. 

The black substance of the* fourth ventricle 
ascends along the under surface of the anterior^ pe- 
duncles of the cerebellum. On \he removal of this 
substance with the epithelium^* it is seen that tl^rc is 
no communication between the anterior and lateral 
peduncles. On the other hand, the outer fasciculus 
of the anterior peduncle appears to join the posterior 
peduncle immediately beyond the last nodule of the 
ciliary body. Tl^e roof of the chamber for the origin 
of the fifth nerve seems exclusively formed by the an- 
terior peduncle. ♦» 
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Remarks up(m the Sphial Chord and the Ncrtm^s 
System f^anerally. 

In this and the preceding number I have now pub- 
lished the substance of all the essays of lleil on the 
structure of the brain, which are contained in his 
Archiven Tiir die Physiologie. I should have closely 
translated the original, but that the introductory re- 
niarl^s are uninteresting, and the descriptive parts, at 
the same time that they are exceedingly elaborate and 
minute, as well as strictly accurate, are yet wanting in 
precision and method, and involve frequent repeti- 
tions. As it is, I have abridged many parts. Those 
who may take the trouble of studying these essays will 
do well first to consult the adjoined engravings and 
accompanying references, and to endeavour to dissect 
hardened brains in imitation of such preparations, as 
the drawings represent; subsequently to which it will 
be foun^ easy to verify the statements contained in the 
preliminary passages. 

Notwithstanding the -profound and successful re- 
searches of Professor Reil, much yet remains to be 
ascertained in order to complete a theory of the 
structure of the brain; and it is probable that the 
principal source, from which a further illustration of 
this important<«subjcct may be expected, consists in an 
extensive application of the method of Reil to com- 
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* paratiye anaton\y. I h^ye n&f afi yet given up any 
time to tHe inquiries fo which 1 allude ; but I have 
pursued them sufficiently^ to convince me of their 
value. 1 take the present occasion of mentioning a 
few circumstances relating to the spinal chord. • 
The spinal chord has a furrow before and behind 
in the median plane^ and one again on either side of 
and parallel to each of these, at which the filamentous 
roots of the spinal nerves are attached. 

When the spiwal chord has been macerated in al- 
kohol for two months and upwards, and its investing 
membranes ^have been removed, if the walls of tMb an- 
terior median furrow be pressed aaide, a cribriform 
surface is exposed, wiiich hasithc appearance of being 
composed of transverse fibres. 

If a transverse section be made of the spinal chord, 
an oval or semilunar portion pf gray matter is seen to 
occupy the interior of either half, and, in the centre, 
apparently to unite with its fellow : one horn of either 
points forwards and outwards, the other back^wards 
and outwards towards the posterior lateral fuiTow, 

If the anterior median furrow be pressec! open, a 
rent may be carried fro n the cribrifo^Si surface to 
either posterior lateral furreyv, and the smaller portion 
■of the three thus separated admits readily of division 
in the median plane. The medullary substance of the 
spinal chord tears in longitudinal and parallel fasciculi, 
which seem to be united reticularly, so that the un- 
folded surface has much the appeariance of the in- 
lerior of a turtle’s small intestine.* The gjay substance 



appears in part to be *d^sposf>^i in a similar way. Tlie < 
posterior roots of the spinal nc^Tves appeal fto mo to 
extend towards the gray, sfebstancK' ; but I have not as 
yet been able to trace either these or the anterior fas- 
ciculi distinctly to that origin. In a spinal chord, 
which had been macerated in alkohol for two years, 

I found a transverse and cribriform plate extending 
across the middle of the spinal chord, which tore into 
parallel and transverse fibres. 

The connection of the parts of*the spinal chord 
with those of the medulla oblongata has appeared to 
me the following. If the posterior pyramid be detached 
from the margin of the lozenge-shaped field of the fourtli 
ventricle, it appears pro’cMiged as a fasciculus on cither 
side of the posterior median furrow. If the corpus 
restiformc be detached from tlie cerebellum, and drawn 
downwards, it carries with it a broad lateral surface 
of the spinal chord, including in its centre the posterior 
lateral furrow. If all the superficial substance between 
the internal margin of the corpus restiforme and the 
anterior pyramid, that is to say, the corpus olivarc, 
with its literally adherent fasciculi, be drawn downward, 
the remainiTig surface of tfie spinal chord is raised, 
which contains the ante^or lateral furrow. Finally, 
if the anterior pyramid be divided at the inferior 
margin of the annular protuberance, and drawn down- 
wards, it is seen, at an inch fr6m4lie latter substance, 
to dip obliquely backwards, to cross over to the Op- 
posite side, dccussatUig the fasciculi of its fellow, and 
then apparcy;itly to descend in llic length of the spinaj 



> chord within Lheproloiigation«afthe corpus restifonne, 
accompaii^cd, it would seem, by an extension of sub- 
stance from the floyr of tfeejfourth ventricle. After 
tearing asunder the two lateral portions of the iiledulla 
oblongata, from either rent surface a thin stratum 
be raised, which is composed of parallel fibres, extend- 
ing directly from the anterior to the posterior median ^ 
furrow : between these fibres vessels are lodged. 

To pass from the preceding details to a general 
consideration of, the nervous system, it may be re- 
marked : 

1, That, in vertebral animals, in moUusca, in arti- 
culated animals, and in the higjimr zoophytes, as, to 
specify an individual, in the^Asterias aurantiaca, the 
nervous system consists of two distinct parts; of a 
centre, which has a certain relation to the form of the 
animal, and ol' medullary chords, or nerves, derived 
from tliat centre to different organs. 

2 . That in the families of animals above enumerated, 

the nerves of sensation and motion, which supply any 
giyen region in idic body, are derived from one and the 
same part in the nervous centre. t 

i5. I'hat, ill connectior| with this anatomical law, an 
influence may be propagated from the sentient ne^ves 
of a part, to their correspondent nerves of motion, 
through the intervention of that part alone* of the 
nervous centre, to which they are mutually attached. 
Thus in vertebral animals, in which alone the fact is 
c|uestionable, when the spinal chord has been divided in 
two places, an injury oi^thc skin cither region is 
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followed by a distinct •amsfular action of that part* < 
Again, if the brain be quickly removed froLi^thc head 
of a decapitated pigeon^ exccptin^j only the fore part 
of the'erura cerebri, together with the tubercles and 
tjie second and third nerves, on pinching the second 
nerve the iris contracts.* 

4. That each individual among the animals above 
specified, at one time or another, executes instinctive 
movements. Thus animals newly born inslitlctively 
select and convey to their alimentary cavity their 
proper food. Instinct is an arbitrary connection r be- 
tween certain internal feelings, and the will to execute 
particular movements; which, in this case, do not pro- 
ceed from imitation, hajpit, or tlje expectation of an 
advantage to be derived from them. The same actions, 
which are at one tirrfe instinctive, may, at another, 
spring from a different principle. 

5. That the nervous centre, which, in the Asterias 
aurantiaca, according to Tiedcnian, consists of an 
equal ring, with five points (corresponding with the 
five rays of the animal), al which ner<es are given off, 
gradually, un the scale of improvement, becomes dis- 
j)roportionatfeiy developed one j)art, which is, or 
corlespoJids with, tlie brain. Jn the Laplysiafasciata, 
M. Cuvier describes the nervous centre as consisting 
of five* ganglions, united by medullary chords; of 
which one is placed upon the (csephagns, and is united 
to a second and a third, one on either ^side, by three 
medullary chords; and to a fourili, placed below the 
mouth, bj Iwo lilinnonb. The fifth ganglion, which 
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is remote from^thc four jpreccdiiyr, is united by one 
filament^ each lateral ganglion *. 


^ M. Cuvier describes the superior oesophageal ganglion 
as the brain of the Laplysia. . It would appear, from theii 
following description, by M. Cuvier, of the distribution of 
the nerves in this animal, that the suboral ganglion has an ' 
equal right to be considered equivalent to a medulla ob- 
longata, J have besides in view, in this note, the illus- 
tration of my second general position. 

“ Le ganglion inftrieur ou suboral donne quatre nerfs 
de ehaque ‘coto, un pour V OBSophi^ge et les glandes sali- 
vaires, ct trois pour les muscle-s de la bouche. 

Le cerveau en fournit trois de cJiaque cote pour les 
parties musculuires de la tete, dont ceux du cote droit 
donnent des filets a la verge, et un pour le grand ten- 
lacule, qui donne une branche a rceil. 

Chacun dcs ganglions lateraux on donne douzc on 
Ireize, qui sc pendent tous dans les parties niuscuJaircs de 
la grande envelqppe du corpv; : je les ai rcpr6sentes avee 
exactitude. Le petit collier, qiii passe sgjs Tartere, en 
donne un Jmpair. 

Les visciTes regoiven^ les leurs d un ganglion a part, 
qui fait par consequent Toff ee de sympathique ; e’est* le 
quatritoe, ou le petit. II donne un nerf au foie et aux 
intestins, un autre aux parties de la generation * celui-ci 
forme encore un ganglion presque imperceptible, mais 
rouge comme ies autres ; un troisi^me aux branchies ; Je 
quatrieme se perd dans les parties musculaires situecs 
sous le couvercle. ” — Cuvitr, Mem. d^s Mollusques. 
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G. Tiiat, in connection with this change in the form 
of the nervous centre, the nervous influeiv^, wliich, 
in the Asterias, appears'eqnally’d^sed, and in each 
region' independent and sufficient for itself, is now 
accumulated towards the brain, or parts corresponding 
with it, the separation of which impairs tlie functions 
* of the rest. 

, M. Cuvier mentions, that a separated ray of the 
star-fish will live by itself. M. Rolando mentions, 
tliat, on removing two of the gangliops from the oeso- 
phagus of the Laplysia, the animal quickly perishes. 

7. JThat, in vertebral animals, the form and bulk of 
the cerebellum, and cf the hemispheres of the cere- 
brum, appear to have nq fixed relation to that of the 
spinal chord, medulla oblongata, and the adjoined 
tubercles. 

8. That from the history of acephalous Infants, 
which have survived their birth for a short period, it 
appears that movements, resembling instinctive move- 
ments, have been performed by human beings, in 
which the cerebellum, ahd the hemispheres of tlie 
cerebrum, were, wanting. 

It is extreiM-jly difficult to determine by experiments 
the Jirecise value of parts of the nervous centre, in as 
much as the results, which ensue on its partial removal, 
may depend as well indirectly as directly upon the in- 
jury. It is well known, that some very successful at- 
tempts have been recently made by MM. Rolando, 
Fleurcns, Majeiidic, Serres, the details of wliicli are 
contained in M. Majciulie’s Journal, to illustrate the 
/ 
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influence of the cerebrum*an4 -the cerebellum, If tlic 
experim^ts to which I allude lea J as yet to no definite 
conclusion, for the 1‘easoii Assigned above, the facts 
which they disclose are yet full of interest. * 

After the removal of the upper part of the cere- 
bellum, pigeons stagger as ii intoxicated. After tiie 
entire removal of the cer^(^lluni, they throw them^ 
selves convulsively backward and revolve in a ver-^ 
tical plane ; then lie forward on their, breasts, their 
heads bent backwards, their wings half extended, and 
unable to sustain themselves on their legs : they are 
sensible, and, when excited, move all their pa^ts con- 
vulsively.- *Tbese effects I havc^witnessed on repeating 
experiments of M.^Fleurcns, 

M. Serres ascertained, that the destruction of one 
hemisphere of the cerebellum in dogs and horses pro- 
duces an hemiplegia of the opposite side. 

After the removal of the tubercles, pigeons and frogs 
move round and round in the liorizontal plane. Frogs 
stop, and then spontaneously resume this movement. 
After the removal of the heinispbcres of the cerebrum 
above the tubercles, pigeons seem stupificd, but sustain 
themselves on their feet, and, when wused, exhibit 
their usual gestures for a brief space. Frogs ir^ovc 
about as briskly, and witb'the same precision, as before 
the removal of the hemispheres, M. Rolando further 
mentions, that certain cold-blooded animals seem in- 
capable of loco-motion after the removal of the cere- 
bellum. 

These facts seem indeed to show, as M. Rolando and 
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M, Fleurens have sup^e»sed, that the cerebellum has 
' greatly to do with loco^motion ; but it is by^^o means 
‘ determined by them thaV t&is organ k the source of 
loco-motion, as the former or the regulator of loco- 
motion, os the latter physiologist infers. If the cranial 
cavity of a living pigeon* be exposed, and all the parts 
‘anterior to the cercbeLlumj be separated from the cere- 
^ bellum and the medulla oblongata by a vertical in- 
cision, not made with any violence, the bird falls con- 
vulsed, and much in the same state as qifter the removal 
of the cerebellum. Again, if the cerebellum of a frog 
be reqjoved, the animal moves about at first as briskly 
as before the injury. 1^ then the tubercles and cerebral 
hemispheres be removed,^ leaving ^the medulla oblon- 
gata and crura cerebri entire, the movements of the 
animal continue, but it has a tendency to move round 
and round, and rather crawls than springs. Finally, 
if the medulla oblongata and crura cerebri be separated 
from the spinal chord, the animal lies relaxed and all 
but lifeless^ though still for a while an injury of one of 
its extremities will produce motion ivi one or more 
limbs, and c^ometimes of its entire body. 

The additivtfial ex{)erimcnts immediately wanted to 
illivstiatc this subject consist in the division of the 
three peduncles of the cerebellum, of either pair singly, 
as well us in different combinations. The corpora 
restiformia, which are in some degree of connection 
with the cutaneous portions of the spinal nbrves, expand 
in the cerebellum towards its circumference, The 
lateral pedulicles dvrived frohi the substance of the 
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cerebellum arc interwo^;cn with the fasciculi of the 
pyramidC^^ The superior peduncles again, on emerging 
from the cerehclljim, as^ei^ towards the tnbercula 
quadrigemina and thalami, with which the/ are in 
some degree connected, as well as with, the blapk 
matter, and with tlie ori^iffe of the fourth nerves : 
'subsequently, cither supel^Qr peduncle is inclinedT 
downward through the cylindelT'of the crus ccrebriv. 
towards its crust, being finally brought iftto connection 
with the surface from w'hcncc the third nerve arises, 
and with the fasciculi derived frgm the p3Tari)'ds and 
corpora olivaria, which, in their inferior continuation, 
are more'or less associatg^l wit?l the remaining volun- 
tary nerves. . • 
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